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Introduction. 

It  is  now  some  sixteen  years  since  any  summary  report  was 
made  on  the  relation  of  typhoid  fever  to  water.  In  the  report 
which  i then  made  regard  was  had  mainly  to  nine- 
teen separate  outbreaks  of  the  disease  which  had  been  as- 
scribed,  and  indeed  traced,  to  the  consumption  of  specifically 
polluted  water.^  These  outbreaks  covered  a period  of  time 
commencing  with  1867,  and  ending  with  1879.  The  outbreaks 
of  typhoid  fever,  which  were  set  out  in  full  in  a summary 
table  appedded  tliereto,  giving  the  chief  facts  which  had  led 
to  the  inculpation  of  drinking  water  as  their  cause,  were  all 
of  them  such  as  had  been  investigated  by  inspectors  of  the 
Medical  Department  of  the  Local  Government  Board  or  its 
predecessor,  the  Privy  Council  Office.  This  plan  sug- 
gested itself  on  account  of  the  fact  that  the  major  part 
of  the  larger  outbreaks  had  been  investigated  by  the 
Government  Department.  In  great  degree  this  is  true  of 
the  numerous  outbreaks  which  have  manifested  themselves 
since  that  report  was  written.  Nevertheless,  there  have  still 
been  many  that  have  had  ample  investigation  at  the  hands  of 
local  health  officers  and  others  ; and  which  are  deserving  of 
a place  in  any  comprehensive  list  of  waterborne  typhoid 
fever  prevalences. 

In  accordance  with  a numerously  expressed  wish  that  there 
should  be  placed  on  record  a historical  summary  of  the  water- 
borne typhoid  outbreaks  of  the  last  quarter  of  a century,  in  so 
far  as  the  British  Isles  at  least  have  been  concerned,  I have 
attempted  this  and  something  more,  since  I have  gone  as 
far  back  as  1858.  My  chief  reason  for  going  back  to  that  date 
has  been  that  the  reports  of  the  Medical  Officer  to  the  Privy 
Council,  and  later  to  the  Local  Government  Board,  begin 
with  that  year,  and  have  been  since  continued  in  unbroken 
sequence ; and,  since  I foresaw  that  I should  have  much 
recourse  to  this  very  numerous  and  valuable  series  of  an- 
nual volumes,  it  seemed  a suitable  date  from  which  to  begin 
the  compilation  of  the  summary. 

_ I have  been  the  more  willing  to  undertake  the  present  task 
since  I have  long  felt,  that  the  history  of  waterborne  typhoid 
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deserves  to  be  writ  exceeding  large.  In  entering  upon 
this  laborious  piece  of  work  I have  not  been  without  mis- 
giving as  to  the  difficulty  of  accomplishing  it ; and  so  it  will 
be  well  that  I should  here  say  that  I by  no  means  lay  claim 
to  have  made  a summary  of  each  and  every  waterborne 
typhoid  outbreak  that  has  occurred  during  the  thirty-six 
years  1858-93.  Such  a feat  would  be  well-nigh  impossible 
ot  accomplishment,  since  accounts  of  many  outbreaks  never 
reach  beyond  the  confines  of  the  locality  in  which  the  disease 
manifests  itself.  But  if  I must  needs  concede  this  much 
there  is  at  least  the  satisfaction  of  knowing  that  the  out- 
breaks which  I have  succeeded  in  summarising  are  an  ex- 
tremely large  percentage  of  those  which  have  been  placed  on 
public  record. 

Not  least  difficult  to  hear  of  have  been  some  of  those  which 
have  been  the  subject  of  inquiry  by  the  State,  since  I cannot 
find  that  all  the  reports  which  have  been  made  as  a conse- 
quence have  been  printed  or  in  other  ways  made  public.  To 
this  extent,  .then,  my  record  will  be  imperfect,  as  well  as  in 
regard  to  those  reports  which,  having  been  considered  of 
local  moment  only,  have  not  been  publicly  noticed.  That 
there  are  others,  again,  that  do  not  find  place  in  my  appended 
summary  I am  confident ; but  all  that  I could  do  to  make  the 
summary  as  complete  as  possible  has  been  done.  In  this  work 
I have  had  the  great  advantage  of  the  able  assistance  and 
laborious  co-operation  of  Mr.  W.  H.  Huddart.  And  as  a result 
I have  confidence  that  it  will  fulfil  every  purpose  for  which  it 
is  intended  so  far  as  completeness  of  record  goes.  That  it 
does  not  profess  to  be  quite  complete  need  not  detract  from 
its  utility,  but  should  rather  lend  added  significance  to 
the  data  given  as  being,  if  anything,  an  uiideistatement  of 
fact. 


Method  of  Procedure. 

The  plan  adopted  in  preparing  my  summary  has  been 
to  arrange  the  notes  in  tabular  fashion,  giving  in  regard  of 
each  separate  outbreak,  so  far  as  obtainable,  facts  as  to 
(i)  date  of  occurrence,  (2)  locality,  (3)  name  of  reporter, 
(4)  number  of  cases,  (5)  number  of  deaths,  (6)  population  of 
invaded  locality,  (7)  population  using  the  implicated  water, 
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(8)  number  of  cases  among  consumers  of  the  water,  (9)  per- 
centage of  such  cases  to  the  total  number,  (10)  the  exciting 
cause  of  the  outbreak,  (ii)  the  circumstances  implicating  the 
water,  (12)  general  observations,  and  (13)  a reference  to  the 
report  dealt  with.  In  this  way  I think  I have  covered  all 
the  ground  necessary  to  an  understanding  of  each  occurrence, 
i^nd  here  I would  express  my  indebtedness  to  those  health 
officers  and  others  who  have  kindly  helped  this  inquiry  in 
regard  of  those  outbreaks  concerning  which  neither  I nor 
lilr.  Huddart  had  all  the  facts  in  our  possession.  I am, 
of  course,  indebted  in  very  large  degree  to  the  reports  of  our 
Department  of  Public  Health  for  my  facts,  next  to  them  to 
the  pages  of  the  British  Medical  Journal,  and  also  to  not 
a few  annual  and  special  reports  of  local  health  officers. 


Mortality  from  Typhoid  Fever. 

Pausing  for  a moment  to  consider  the  broad  question  of 
fatality  of  the  disease,  I would  especially  draw  attention  to 
the  fact  that  though  we  can  only  by  the  medium  of  mortality 
measure  the  extent  of  misery  caused  by  this  most  preventable 
of  diseases,  yet  the  data  thus  acquired  enable  us  to  see  some- 
thing of  the  enormous  amount  of  physical  suffering  and  dis- 
ablement, to  say  nothing  of  the  burden  to  the  rates,  which 
spring  from  the  continued  existence  of  a malady  which  is  a 
blot  on  the  sanitary  escutcheon  of  our  empire.  Speaking  of 
preventable  sickness  in  1873,  Mr.  (now  Sir  John)  Simon  said 
that  the  deaths  annually  registered  in  this  country  were  (out 
of  some  half  million)  fully  125,000  more  numerous  “ than  they 
would  be  if  existing  knowledge  of  the  chief  causes  of  diseases, 
as  aflecting  masses  of  population,  were  reasonably  well  ap- 
plied throughout  England.” 


England  and  Wales. 

England  and  Wales. 

Year. 

Total 

Deaths. 

Death 

rate 

per 

mil  ion 
Living. 

Average 
Annual 
Death-rate  , 
per  million 
Living  for 
each  Quin- 
quennial 
Period. 

Year. 

Total 

Deaths. 

Death 

rate 

per 

million 

Living. 

Average 
Annual 
Death-rate 
per  million 
Living  for 
each  Quin- 
quennial 
Period. 

1871 

8,461 

.371 

1881 

5,529 

212 

1872 

8.741 

."77 

1882 

6,036 

229 

1873 

8.703 

87 

-.374 

1883 

6.078 

228 

V219 

1874 

8 861 

874 

• 18‘^4 

6.330 

236 

1875 

8,913 

371 

J 

; 1885 

4,765 

175 

J 

1876 

7,7.50 

.300 

’ 1886 

5,061 

1.34 

1877 

6,879 

270 

1887 

5,1.55 

18.5 

1878 

7.H.52 

306 

.277 

1888 

4.818 

172 

-179 

1H79 

5.860 

231 

18K9 

5,011 

176 

1880 

6,710 

261 

J 

1890 

5,146 

179 

J 

The  preceding  table  shows  for  four  quinquennial  periods, 
from  1871  to  1890,  the  total  deaths  from  typhoid  fever  in 
England  and  Wales  in  each  year  and  the  death  rate  per 
million  living  for  each  year,  and  also  the  average  annual 
death-rate  per  million  for  each  quinquennial  period.  In  1870 
the  actual  deaths  from  typhoid  were  8,731,  in  1880  they  had 
fallen  by  2,000,  and  in  1890  they  had  fallen  other  1,600.  The 
average  annual  rates  per  million  were  in  the  successive  quin- 
quennia 374,  277,  216,  and  179.  Dr.  Thorne  Thorne,  in  his 
report  to  the  President  of  the  Local  Government  Board  for 
1892-93,  in  dealing  with  this  same  matter  says:  “Since  1869 
differentiation  has  been  made  in  the  returns  of  the  Registrar- 
General  between  typhus,  enteric  fever,  and  ‘simple  and  ill- 
defined  fever,’  the  latter  term  being  one  the  use  of  which  has 
been  rapidly  diminishing ; and  if  enteric  fever  he  grouped 
with  simple  and  ill-defined  fever,  we  find  that  whereas  the 
mean  annual  deaih-rate  per  million  living  from  those  two 
diseases  was  567  in  the  five  years  1869-73,  it  only  179  in 
the  five  years  1888  92.  If  duiiiig  this  latter  quinquennium 
people  had  died  from  these  fevers  at  the  rate  at  which  they 


died  in  the  former  five-year  period,  there  would  have  been 
during  1888-92  no  fewer  than  55,808  more  deaths  from  ‘fever’ 
than  actually  occurred.  And  had  the  same  mortality  from 
enteric  and  ill-defined  fever  obtained  during  1892  which  pre- 
vailed in  1869,  no  fewer  than  14,232  persons  who  at  the  end  of 
1892  had  escaped  death  from  such  fever  would  have  died 
during  that  year.  In  short,  if  cholera  had  recurred  in  England 
and  Wales  between  1867  and  1892— a period  during  which  that 
disease  was  practically  absent  from  our  midst — on  the  same 
scale  as  between  1849  and  1866,  we  should  still  be  the  gainers 
by  several  hundreds  of  thousands  of  lives.  And  our  gain  in 
this  respect  is  largely  due  to  the  incentive  given  by  reason  of 
cholera  prospects,  and  of  the  knowledge  that  the  disease 
would  have  to  be  met  by  improved  sanitary  administration.” 
Thus  this  disease  is  showing  rapid  decline  under  a system 
of  ever-improving  sanitary  administration,  and  we  may  look 
forward  confidently  to  a much  greater  diminution  of  our 
fever  mortality  as  the  community  become  educated  to  a 
due  sense  of  the  vast  importance  of  wholesome  sur- 
roundings ; and  when  they  come  to  recognise  that  the 
truest  measure  of  economy  is  to  expend  their  rates  in 
the  obtaining  of  that  perfect  degree  of  cleanliness  with- 
out which  there  can  be  no  absolute  exemption  from  pre- 
ventable disease,  then,  and  not  till  then,  can  England 
expect  to  see  enteric  fever  banished  from  her  midst. 
Where  dirt  is  there  will  disease  be  also.  In  illustration  of 
the  notable  results  accruing  from  the  execution  of  efficient 
sanitary  works  in  a district,  I will  quote  only  a few  examples. 
In  the  case  of  Merthyr  Tydfil,  comparison  between  the 
enteric  fever  annual  death-rate  per  10,000  people  living  during 
periods  after  the  completion  of  such  works  with  that  obtain- 
ing in  periods  preceding  such  works  has  resulted  in  showing 
a fall  from  215  to  8f ; at  Croydon  the  fall  shown  was  from  15 
to  5f ; at  Ely  from  io|  to  4I ; at  Penrith  from  10  to  4I,  and 
this  despite  the  conditions  of  water  supply,  concerning  which 
I shall  have  something  to  say  at  a later  stage;  and  at 
Stratford  from  12J  to  4.  These  will  doubtless  serve  to  illus- 
trate my  point.  To  what  large  extent  the  lessons  to  be 
derived  from  these  instructive  data  have  still  to  be  learned 
the  following  pages  will  bear  witness. 


Fatality  of  Typhoid  Fever. 

The  late  Dr.  Murchison  found  that  5,988  cases  and  1,034 
deaths  from  typhoid  fever  distributed  themselves  on  the  sexes 
as  follows  : males,  3,001  cases,  504  deaths,  a per-case  mortality 
of  16.79  per  cent. ; females,  2,987  cases,  530  deaths,  or  17  74  per 
cent.,  against  a per-case  mortality  of  17.26  per  cent,  for  the 
whole  number.  The  excess  on  females  was  greater  during 
the  first  fifteen  years  of  life  than  in  the  next  thirty  years  as 
regarded  death  by  typhoid  fever.  As  regards  attack,  the 
Registrar- General  has  given  it  as  his  opinion,  after  study  of 
the  facts  shown  by  the  admissions  to  the  Metropolitan  Asy- 
lums Board  Hospitals,  that  more  males  than  females  are 
attacked  between  the  ages  of  5 and  20  years.  This  being  so, 
then  since  more  females  than  males  die  during  the  years 
in  question,  the  fatality  among  females  must  be  much 
greater  from  the  5th  to  the  20th  year  than  it  is  among  males. 


Seasonal  Prevalence. 

There  is  no  doubt  that  the  months  of  autumn  are  the 
seasons  during  which,  under  normal  conditions,  typhoid 
fever  manifests  itself  in  an  epidemic  form.  Dr.  Murchison 
says  on  this  point  that : “ Not  only  does  enteric  fever  in- 
crease in  autumn,  but  it  has  been  found  to  be  unusually  pre- 
valent after  summers  remarkable  for  their  dryness  and  high 
temperature,  and  to  be  unusually  rare  in  summers  and 

autumns  which  are  cold  and  wet Mere  dryness  of  the 

atmosphere,  however,  is  not  conducive  to  an  increase  of 
enteric  fever.  On  the  contrary,  warm  damp  weather,  when 
drains  are  not  offensive,  is  often  followed  by  an  outbreak  of 
the  disease.  An  increased  rainfall,  however,  sweeps  away 
those  impurities  to  which  the  origin  and  spread  of  the  dis- 
ease are  in  drained  towns  mainly  due  ; but  in  undrained 
places  it  may  conduce  to  an  outbreak  of  the  disease  by  wash- 
ing those  impurities  into  water  used  for  drinking  purposes, 
as  happened  at  Festiniog  in  1863,  and  in  Dundee  in  1864.” 
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AYatebborne  Disease. 

The  relation  of  water  and  disease  is  no  new  discovery.  The 
doctrine  of  the  relation  of  the  use  of  the  one  in  a polluted 
slate  and  the  manifestation  of  the  other  has  had  universal 
medical  consent  in  its  favour,  so  Sir  John  Simon  tells  us.  He 
says  that  “ during  long  ages  of  history,  the  common  instincts 
of  mankind  were  even  surer  and  stronger  than  undeveloped 
science  could  be  in  revolting  against  the  use  of  unwholesome 
waters.  For  instance,  among  the  lessons  which  survive  in 
modern  times  from  the  wonderful  intellect  and  vigour  of 
ancient  Rome,  the  frequent  far-reaching  aqueducts,  which 
record  an  unbounded  care  for  the  provision  of  proper  urban 
water  supplies,  are  monuments  kindred  in  spirit,  and  second 
only  in  dignity,  to  the  consummate  system  of  jurisprudence 
of  the  same  singularly  organising  people.”  The  time  is  not 
long  since,  how'ever,  in  which  much  scepticism  existed  in 
this  country  as  to  the  bad  effect  on  health  of  even  con- 
sidi  rable  amounts  of  organic  impurity  ; but  in  the  interval  the 
Iheoi-y  previously  held  by  the  majority  of  medical  sanitarians 
has  received  the  added  weight  of  exact  experimental  research 
and  proof.  It  no  longer  remains  a mere  theory  but  is  now  an 
accepted  fact,  the  remaining  difficulty  being  to  make  people 
see  that  the  existence  of  disease- provoking  properties  in 
their  neighbourhood  in  relation  to  their  drinking  water 
are  such  as  need  removal,  when  such  removal  entails  expendi- 
ture of  money. 


TypiioiD  Fever  Outbreaks  of  Doubtful  Causation. 

Before  proceeding  to  discuss  the  data  in  the  tabular 
statement  appended,-  it  will  be  well  to  say  a few  words 
concerning  some  outbreaks  which  do  not  figure  there.  I have 
been  at  pains  to  exclude  from  the  summary  any  outbreaks  as 
to  which  there  could  be  any  reasonable  doubt  that  water  had 
been  the  medium  of  spreading  the  disease.  Needless  to  say, 
this  process  of  exclusion  has  entailed  a vast  amount  of  care- 
ful reading,  and  a consideration  of  the  niceties  which  have 
in  not  a few  cases  had  to  be  balanced  in  order  to  arrive  at  the 
right  conclusion.  I have  no  doubt  in  my  own  mind  that  I 
have  in  this  way  excluded  from  my  summary  instances  of 
waterborne  typhoid  fever,  but  in  my  desire  to  be  judicial  I 
shall  not  mind  if  I have  thus  erred  in  a few  cases.  Suffi- 
cient f<ir  all  practical  purposes  are  the  numerous  outbreaks 
which  find  place  hereafter.  The  following  are  some  of  the 
omitted  cases  in  point : 

EcU.n.—A  report  by  Dr.  (the  late  Sir  George)  Buchanan  in 
1872  showed  that  of  ten  persons  working  in  a meadow  along- 
side the  Ecton  brook,  almost  alt  became  sick  with  symptoms 
of  fever  and  diarrhoea  caused  by  drinking  the  water  of  the 
brock  which  contained  sewage  from  the  Northampton  sewage 
farm.  The  disease  was  thus  carried  into  the  village,  where  it 
spread  owing  to  the  prevalence  of  conditions  favourable  to  its 
dissemination. 

Doncaster.— Yrova  the  autumn  of  1872  to  the  spring  of  1873 
there  was  persistence  of  typhoid.  The  town  derived  its  pub- 
lic supply  of  drinking  water  from  a branch  of  the  river  Don, 
which  river  was  polluted,  the  soil  from  which  the  town  also 
drew  water,  by  w^ay  of  some  200  wells,  being  grossly  polluted. 
Evidence  was  forthcoming  in  the  report  made  by  Dr.  Thorne 
Thorne  in  favour  of  the  spread  of  fever  by  polluted  water 
both  from  the  river  which  received  the  sewage  of  towns 
higher  up  the  stream,  and  in  which  typhoid  is  generally 
pievalent,  especially  such  towns  as  Sheffield,  and  also  by 
water  polluted  excrementally,  and  drawn  from  wells  sunk  in 
a thoroughly  polluted  soil. 

Pemberton  and  Orrell. — In  the  case  of  these  districts  there 
was  grave  suspicion  that  water  had  much  to  do  with  the  out- 
break of  typhoid  in  the  later  months  of  1880.  The  local 
health  offici  r was  of  opinion  that  polluted  drinking  water  had 
led  to  epidemic  extension  of  the  disease.  There  was  distinct 
evidence  of  overflow  into  a well  largely  implicated  from  a 
sewage-polluted  brook.  There  were  difficulties  in  the  way  of 
acceptance  of  the  water  theory  owing  to  the  area  covered  by 
the  disease ; but  the  question  arose  whether  a rainstoim  just 
prior  to  the  epidemic  outburst  might  not  have  led  to  con- 
tamination of  the  wells  and  springs  by  washing  into  the  soil 
and  thence  into  the  waters  the  liquid  filth  of  privies  and  the 


leakage  of  defective  sewers.  The  main  difficulty  in  the  way 
of  acceptance  of  this  explanation  lay  in  the  wide  extent  of 
the  w'ater  stratum  supposed  to  be  infected  and  the  brief  space 
of  time  after  the  storm  within  which  the  supposed  infection 
of  this  water  stratum  must  have  taken  place. 

Lington. — The  elucidation  of  the  fever  outbreak  at  Longton, 
as  of  that  just  named,  fell  to  the  lot  of  the  late  Mr.  John 
Spear.  In  the  case  of  Longton  the  implicated  water  from  a 
particular  well  was  supplied  either  habitually  or  periodically 
to  parts  of  no  fewer  than  seven  sanitary  districts.  Analysis 
proved  the  water  to  be  polluted  by  sewage,  and  the  surround- 
ings of  the  well  were  not  by  any  means  such  as  to  be  desired. 
So  complicated  were  the  interlacings  of  the  water  services 
that  Mr.  Spear  was  unable  to  disentangle  them  for  the  pur- 
poses of  determining  their  exact  relation  to  the  fever  inci- 
dence. But  he  held  that  “while  the  extension  of  the  disease 
around  various  foci  of  infection  was  probably  due  to  the 
existence  of  a barbarous  system  of  excrement  disposal,  as 
regards  the  medium  by  which  these  several  scattered  and 
apparently  independent  foci  of  infection  were  set  up,  the 
water  supply  was  not  free  from  suspicion.” 

Chester.— Dt.  Ballard,  in  reporting  on  the  continuance  of 
typhoid  fever  in  Chester  in  the  early  part  of  1890,  was  unable 
to  stale  the  exact  influence  which  the  water  supply,  drawn 
from  the  river  Dee,  might  have  had  upon  the  spread  of  the 
disease.  But  he  found  that  part  of  the  city’s  sewage  was  dis- 
charged in  a crude  state  into  the  river  in  such  position  as 
necessarily  to  be  washed,  at  certain  seasons,  up  to  and 
beyond  the  intake ; and  it  was  absolutely  certain  that 
whenever  typhoid  prevailed  in  the  city  such  sewage  would  be 
specifically  polluted.  The  Dee  is,  moreover,  grossly  polluted 
by  the  discharge  of  crude  sewage  from  many  places  above 
Chester.  Dr.  Ballard  significantly  added  that,  w'hereas  in 
1873  Dr.  Frankland  was  unable  to  find  evidence  of  previous 
sewage  contamination  in  samples  of  Chester  drinking  water, 
he  was  able  to  do  so  in  1889,  no  matter  where  the  sample  was 
taken  and  irrespective  of  the  time  of  taking  it. 

Malton. — The  town  derives  its  water  supply  from  a well 
196  feet  distant  from  the  river  Derwent  and  four  miles  from 
the  junction  of  the  Rye.  The  well  water  is  subject  to  dis- 
coloration in  times  of  flood,  and  expert  engineers  have  been 
of  opinion  that  the  river  water  gains  acce>^s  to  the  well  by 
way  of  underground  channels.  Dr.  Bruce  Low  has  set  out 
the  full  facts  in  his  report  of  1893  to  the  Local  Government 
Board  on  enteric  fever  in  the  valley  of  the  Rye.  Concerning 
the  relation  of  water  supply  and  disease  as  cause  and  effect. 
Dr.  Low  states  that  during  the  last  twenty  years  enteric  fever 
and  diarrhoea  have  persisted  in  the  town,  there  having  been 
several  sharp  epidemics,  as  in  1873,  ’^78,  and  1890.  More- 
over, the  incidence  of  these  diseases  was  noticed  to  be 
greatest  immediately  after  flood  times  and  after  the  water 
had  been  served  in  a turbid  state.  Recent  diminution  in 
the  amount  of  these  maladies  is  to  be  thought  of  as  resulting 
from  the  action  of  the  engineer  in  ceasing  to  pump  from  the 
well  during  times  of  flood,  this  fact  appearing  to  strengthen 
the  case  against  the  water  as  a cause  of  those  diseases.  The 
interchange  of  water  between  the  sewage-polluted  river  and 
the  well  seemed  to  admit  of  no  doubt. 

Penrith.— T)v.  Bruce  Low,  in  reporting  to  the  Local  Govern- 
ment Board  on  the  general  sanitary  condition  of  Penrith  in 
1803,  made  reference  to  reports  by  Dr.  Robertson,  the  local 
health  officer,  and  by  Mr.  T.  W.  Thompson — Dr.  Low’s  col. 
league  of  the  Medical  Department  at  Whitehall— concerning 
an  outbreak  of  typhoid  fever  in  1891  affecting  the  town  of 
Penrith  and  a portion  of  the  adjoining  rural  district  of  the 
same  name.  All  the  cases  occurring  up  to  August  of  that 
year — some  40,  with  4 deaths — were  in  persons  who  were  con- 
sumers of  water  from  the  town  service  drawn  from  the  river 
Gramont  or  from  the  Stainton  Beck,  above  the  intake  of  the 
borough  supply.  Dr.  Robertson  held  that  atmospheric  con- 
ditions were  intimately  related  to  the  fever  prevalence  ; but 
Mr.  Thompson,  after  full  consideration  given  to  the  matter, 
inclined  to  the  belief  that  the  consumption  of  water  from  the 
sewage-polluted  beck  and  river  was  the  chief  cause  of  the 
disease.  I will  not  here  speak  of  the  gross  pollutions  to 
which  these  waterways  were  found  to  be  subjected — excre- 
mentally and  otherwise — since  I shall  have  occasion  to  refer 
to  the  case  of  Penrith  in  a later  portion  of  this  report,  where 
the  facts  will  be  found  set  out  fully. 
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St.  Lu?:p,  Middlesex  {County  of  London) .—T>v . Yarrow,  in 
)iis  annual  report  for  1893,  relates  the  circumstances  attend- 
ing the  occurrence  of  cases  of  typhoid  fever  in  relation  to 
the  use  of  well  water.  The  well  in  question  has,  some  20  feet 
distant,  three  waterclosets,  a large  urinal,  and,  nearer  still, 
another  watercloset,  the  only  convenience  for  67  persons  in 
an  adjacent  works.  The  well  serves  a total  of  84  persons. 
Professor  Stokes  was  of  opinion,  after  an  analysis,  that  the 
water  was  polluted  hy  surface  drainage.  Five  cases  in  all 
arose  in  persons  drinking  of  the  water  of  the  well,  and  having 
apparently  no  condition  in  common  save  drinking  water  ; 4 of 
the  patients  were  employed  in  the  works  just  referred  to. 
There  would  seem  to  be  several  wells  in  this  parish,  in  situa- 
tions not  by  any  means  such  as  to  lend  security  to  consumers 
of  their  contents. 

The  foregoing,  then,  are  samples  of  the  outbreaks  which 
find  no  place  in  my  appended  summary.  Not  that  I throw 
any  doubt  on  the  contention  in  the  cases  of  these  occurrences 
that  they  had  casual  relation  with  polluted  water.  But  only 
that  I have  regard  to  the  fact  that  the  relationship  has  not 
seemed  to  have  been  made  out  with  the  same  amount  of 
convincing  force  as  in  other  cases.  It  will,  however,  have 
served  a useful  purpose  to  have  here  reviewed  the  general 
outlines  of  reports  illustrating  the  class  of  outbreaks  which 
are  excluded. 

Tabulated  Summary. 

The  outbreaks  included  in  the  appended  summary  tables 
number  no  fewer  than  206,  ranging  from  the  year  1863  to  the 
end  of  1893.  The  outbreaks  are  very  unevenly  distiibuted  in 
point  of  time,  differing  years  showing  vastly  different  num- 
bers of  separate  epidemics  caused  by  polluted  waters.  I have 
already  stated  that  I have  taken  the  year  1858  as  my  period 
of  commencement,  but  there  is  no  evidence  of  any  outbreak 
thenceforward  that  I have  come  across  in  which  water  was 
the  means  by  wliich  typhoid  was  originated  earlier  than  the 
year  1863  This  is  not  to  be  understood  as  conveying  my  im- 
t>ression  that  no  such  occurrences  happened  ; far  from  it ; 
hut  only  that  they  have  not  come  within  my  cogt)isance.  An 
analysis  of  the  tables  shows  that  in  the  18  years  1871-76, 
1879-84,  and  1888-93,  there  occurred  no  fewer  than  i65  outbreaks 
out  of  the  total  noted  ; 69  in  the  first  period,  58  in  tlie second, 
and  39  in  the  third  period.  In  these  18  years,  then,  80  per 
cent,  of  the  total  number  happened,  the  percentages  in  the 
respective  subperiods  being  33,  28,  and  19  respectively.  The 
entire  period  covered  by  the  tables  is  31  years.  I have 
already  explained  my  reason  for  drawing  an  arbitrary  line  at 
1858,  which  has  in  reality  become  1863,  and  with  a view  of 
illustrating  the  care  taken  to  settle  the  then  too  little  thought 
of  rnalterof  theoriginof  the  spread  of  diseases  by  the  medium 
of  ])olluted  water  I here  give  two  instances  prior  to  that  year 
in  which,  without  doubt,  drinking  water  played  the  leading 
jiart.  .The  first  I quote  from  the  late  Dr.  Murchison’s  work 
on  Continued  Fevers : 

“ Uichmond  Terrace,  Clifton,  was  a crescent  composed  of 
34  houses.  In  1847  the  inhabitants  of  13  of  these  houses 
drew  their  drinking  water  from  a well  at  one  end  of  the 
crescent.  The  remaining  houses  were  supplied  with  water 
from  another  source.  At  the  end  of  September  it  became 
evident,  from  the  state  and  smell  of  the  water  from  the 
pump,  that  it  was  tainted  with  sewage.  Early  in  October 
‘ intestinal  fever’  broke  out  nearly  at  once  in  all  the  13 
houses  in  which  the  tainted  water  had  been  drunk,  but  did 
not  make  its  appearance  in  any  of  the  other  houses.  In 
almost  every  one  of  the  13  houses  2 or  3 persons  were  laid  up, 
and  in  some  a much  larger  number.  The  houses  in  wliich 
the  fever  broke  out  were  far  apart  in  the  terrace,  and  there 
was  little  or  no  intercoui>e  bcffween  their  inmates.  The 
water  from  the  well  was  the  sole  connecting  link.” 

The  second  has  reference  to  an  outbreak  reported  by  Dr. 
(now  Sir  Anthony)  Home  for  the  Privy  Council  Office,  some 
years  after  its  occurrence.  The  outbreak  took  place  at  Whit- 
wick,  in  Leicestershire,  in  1856,  and  occasioned  13  deaths. 
Only  one  street  was  invaded,  all  the  residents  drinking  the 
water  from  one  well  which,  on  being  opened,  gave  evidence, 
by  a layer  of  soapsuds  on  the  top,  of  leakage  from  an  adjacent 
drain.  The  people  were  found  to  be  literally  “drinking 
.(ever;”  and  we  are  told  that  “the  use  of  this  water  beiig 
fc'iiRrdicted,  the  fever  disappeared.” 


Consideration  of  Tabulated  Outbreaks. 

In  proceeding  to  treat  of  the  several  different,  and  indeed 
numerous,  methods  by  which  water  has  become  the  source 
and  cause  of  spread  of  typhoid  fever,  it  will  be  best  to 
deal  with  typical  instances  of  these  methods.  To  this  end 
the  outbreaks  are  grouped  under  various  headings,  accord- 
ing as  they  were  related  to  one  or  another  class  of  cause.  It 
may  not  be  unwise  to  begin  with  a class  all  too  common  in 
rural  districts,  namely  polluted  wells.  The  outbreaks  due  to 
these  death-dealing  iniquities  are  neither  few  nor  far  be- 
tween. Here  are  some  typical  examples. 


Wellborne  Outbreaks. 

Shallow  Wells  near  Dicellinys. — A most  clear  case  of  water- 
borne typhoid  was  that  of  Page  Green,  Tottenham  (No.  4), 
the  water  supply  being,  for  some  30  houses,  from  shallow 
wells,  sunk  in  a porous  gravelly  soil  ; the  water  in  one  well 
smelling  distinctly  of  carbolic  acid  which  had  been  poured 
down  a yard  sink.  At  Winterton  (No.  7),  the  shallow  wells 
were  situate  in  the  midst  of  all  kinds  of  abominations, 
privies,  ashpits,  cesspools,  and  wells  being  in  close  proxi- 
mity. “It  is  hardly  possible,”  says  Dr.  Thorne  Thorne,  “ to 
conceive  conditions  more  favourable  for  its  spread” — speak- 
ing of  typhoid — “ than  those  existing  at  Winterton.”.  One 
can  scarcely  imagine  a worse  case  than  that  of  Stamford 
in  1868  (No.  10),  where  wells  were  sunk  in  a strata  honey- 
combed with  cesspools;  “a  subsoil  in  which  the  ordure  of 
generations  had  been  carefully  stored  up  beneath  the  dwelling 
houses.”  A long  continued  outbreak  was  clearly  traced  to  the 
consumption  of  tlie  polluted  contents  of  these  filth  traps. 
Perhaps  one  of  the  most  glaring  instances  of  persistent 
refusal  to  deal  with  a crying  evil  is  that  of  the  Eotherham 
Corporation  in  the  matter  of  the  Wellgate  spring,  situate  as 
it  is  in  the  midst  of  the  population  of  the  borough.  As  long 
ago  as  1863  the  report  of  the  Medical  Officer  to  the  Privy 
Council  drew  attention  to  the  sp’ing.  In  1872  (No.  51)  Dr. 
Ballard  had  to  report  an  outbreak  of  typhoid  in  which  this 
same  spring  played  a part  in  disseminating  the  disease; 
whilst  Dr.  Theodore  Thompson’s  report  to  the  Local  Govern- 
ment Board  on  an  outbreak  in  the  autumn  of  1892  (No.  190) 
has  called  very  special  attention  to  this  well.  The  water  had 
been  the  subject  of  several  analyses  from  1886  to  1892.  Every 
one  gave  indication  of  serious  contamination;  one  at  least 
pointed  to  “ pollution  by  urine,  cesspool  drainage,  or  similar 
impurity,”  and  this  of  a spring  “in  the  centre  of  the 
borough,”  a town  of  40,000  inhabitants.  Towards  the  close 
of  1893  Dr.  Klein  made  bacteriological  examination  of  a 
sample  of  water  from  tliis  well,  and  found  the  bacillus  coli 
in  abundance,  as  also  a bacillus  morphologically  and 
culturally  difficult  to  differentiate  from  the  typhoid  bacillus. 
Dr.  Klein  considered  the  spring  open  to  excremental  pollu- 
tion ; and  the  Corporation  issued  a warning  that  the  water 
sliould  be  boiled  before  use.  But  what  a pitiable  spectacle 
does  this  case  afford  of  local  administration  ? Of  the  remain- 
ing sources  of  supply  to  Rotherham  we  shall  have  occasioa 
to  speak  later.  In  the  case  of  Worthing  in  1886  (No.  124),  we 
have  an  instance  of  a polluted  well  preftrred  to  a public 
supply  actually  laid  on  to  the  house,  and  that  house,  more- 
over, a dairyman’s  premises.  That  the  water  became  speci- 
fically contaminated  by  the  discharges  of  a typhoid  patient 
there  can  be  little  doubt.  The  excreta  were  thrown  down  the 
drains  of  a house  from  which  soakage  was  finding  its  way  to 
the  well.  Dr.  Ballard  paints  a miserable  picture  of  rural  life 
in  Newlyn  in  1880  (No.  118),  where  the  conditions  as  to  excre- 
ment disposal  and  removal  were  disgraceful.  On  openiirg 
up  the  town  well  he  found  the  level  of  the  water  therein 
and  in  the  adjacent  drain  to  be  identical,  whilst  it  was 
obvious  that  a free  interchange  of  their  contents  had  been 
for  some  time  going  on. 

Dr.  W.  Brown,  the  health  officer  of  Stapleton,  mentions  an 
interesting  instance  of  well  closure,  the  first  in  his  district. 
He  connected  9 cases  of  typhoid  with  use  of  the  water, 
and  Mr.  Stoddart,  the  analyst,  found  in  the  water  and 
succeeded  in  separating  organisms  which  behaved  almost 
precisely  like  the  typhoid  bacillus,  though  they  were  not 
typically  morphological  of  that  bacillus.  Dr.  Harrison,  the 
health  officer  of  the  Lincoln  rural  district,  in  his  annual  re- 
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port  of  1893,  Sf’ys  that  of  78  samplps  of  drinking  wafer  col- 
lected in  the  year,  chieily  from  wells,  no  fewer  than  62  were 
pi  lluted,  whilst  of  18  samples  from  one  village  not  one  was 
satisfactory.  Dr.  Kiikham,  the  health  officer  of  theDownham 
rural  district,  in  his  report  for  1893,  fh^t  it  is  next  to  im- 
possible to  insure  purity  of  well  water  in  the  more  thickly 
populated  village  while  the  pernicious  midden  sjstem  is  in 
vogue.  He  speaks  of  these  abominations  as  at  times  capacious 
hoh  s dug  in  the  back  gardens,  within  a few  yards  of  the  well, 
and  lined  with  loose  brickwoik. 

Commvnicativff  ff'e/fs.— The  danger  of  spread  of  typhoid  by 
means  of  wells  is  seen  to  have  a special  significance  where  the 
loial  conditions  are  such  that,  given  one  polluted  well,  it 
follows  as  a matter  of  course  that  the  specific  particulate 
matter  finds  its  way  into  other  wells  in  the  vicinity.  That 
the  danger  is  not  purely  imaginaiy  may  be  seen  from  several 
instances  in  the  appended  tables  ; for  example,  at  Sutton-in- 
Ashfield  in  1872  (No.  42)  typhoid  was  spread  by  means  of 
pollution  of  tanks  and  wells  situate  at  the  higher  end  of  the 
town  ; at  Newark  in  1884  (No.  153)  the  disease  drew  attention 
to  the  fact  that  those  w'ells  nearer  the  river  were  the  more 
largely  polluted  ; while  at  Greasbrough  in  1893  (No.  203)  the 
disease  followed  the  lineof  theground  under  conditions  which 
pointed  to  primary  contamination  of  the  highest  surface  well, 
and  certainly  all  the  wells  communicated. 

Local  B’e/h  under  difiering  Circtmstances.-—1h?ti  wells  need 
not  iiecesaarilv  be  the  cause  of  fever  spread  even  when  situate 
in  insanitary  places  is  evident  from  the  experience  of  many 
localities.  It  is  the  manner  of  treating  the  actual  structure 
and  its  immediate  surroundings  that  in  large  measure  deter- 
mines the  results  of  use  of  the  water.  For  instance,  at  Don- 
nington  in  1871  (No.  26),  wells,  privies,  pigsty es,  and  manure 
heaps  were  closely  inteirelated,  and  fever,  in’troducfd  in  1868, 
remained  an  unwelcome  visitor  for  some  three  years.  But 
while  fever  attacked  houses  having  wells  so  circumstanced 
and  subject  to  no  special  care  in  the  matter  of  protection 
from  the  entry  of  polluting  media,  houses  adjacent  to  those 
invaded  entirely  escaped,  owing  to  the  careful  manner  in 
which  their  wells  had  been  guarded  from  all  possibility  of 
contamination.  An  instance  of  the  nastiness  which  some 
people  will  permit  to  find  entry  to  their  drinking  water  if 
they  can,  is  that  of  a well  at  Bedale  (No.  97)  associated  with 
an  epidemic  of  typhoid  in  1877.  In  the  trough  of  the  pump 
were  washed  all  kinds  of  foul  apparatus,  including  tools  and 
barrows  used  in  the  emptying  of  middens,  with  resulting 
pollution  of  the  well  water,  owing  to  stoppage  of  the  stop 
drain  of  he  pump. 

Tl'ells  as  Sources  of  St/pply. — It  will  now,  I think, 
have  become  evident  that  wells,  as  they  are  too  fre- 
quently found  in  this  country,  aie  not  by  any  means 
generally  desirable  as  sources  of  drinking  water ; but 
there  are  wells  and  wells,  and  I would  not  be  thought  of  as 
condemning  all  such  sources.  By  no  means  ; rather  I have 
an  opinion  that  wells  properly  situate  and  cared  for  and 
guarded  form  of  all  sources  of  water  the  best  and  most  trust- 
worthy. It  is  the  hideous  intermingling  of  excrement  and 
water  so  often  met  with  that  is  the  chief  ground  of  objection 
to  these  disease-disseminatirg  holes.  "When  the  local  condi- 
tions obtaining  are  such  that  they  must  needs  cause  excre- 
mental  pollution  of  the  ground  around  houses,  then  it  is 
high  time  to  close  all  wells  sunk  in  the  neighbourhood  of  the 
pollutions  ; and,  indeed,  not  rarely  will  it  be  found  expedient 
to  do  away  with  all  wells  for  some  distance  around  when  the 
geological  formation  of  the  locality  is  such  as  to  leave  doubt 
as  to  the  continuing  safety  of  well  waters.  One  can  haidly 
pick  up  a report  on  the  sanitajy  state  of  a rural  district  with- 
out reading  of  wells  subject  to  pollution  of  one  or  another 
sort ; or  if  by  chance  a district  here  and  there  is  so  fortunate 
as  to  have  no  wells  liable  to  contamination,  then  it  is  gener- 
ally one  which,  by  means  of  past  suffering  through  the  con- 
sumption of  polluted  well  water,  has  had  the  lesson  of  asso- 
ciated filth  and  disease  so  brought  home  as  to  have  led  to 
the  adoption  of  measures  of  well-guarding  as  a sanitary 
necessity.  Pre  fessor  R.  Koch,  of  Berlin,  has  given  much 
care  and  thought  to  this  impoi-fant  matter  of  wells  in  relation 
to  their  surroundic  gs,  and  in  his  paper  on  “ Water  Filtration 
and  Cholera,”  has  indicated  a way  whereby  wells  may  be  so 
treated  as  relieve  a district  from  the  necessity  of  doing 
away  with  these  handy  and,  if  properly  constructed,  prelcr 


able  sources  of  water  supply.  His  remarks  on  the  subject  are 
so  pertiirerrt  that  I ofl'er  no  apology  for  fully  quotirrg  him 
here. 

“ It  will  certainly  not  be  easy  to  arrange  that  wells  already 
in  existence,  even  if  badly  constructed  and  dangerously  situ- 
ated, should  be  giveir  up ; but  that  is  not  always  necessary. 
It  will  be  comparatively  easy  in  most  cases  so  to  alter  the 
construction  of  the  well  as  to  remove  all  danger  of  con- 
tamination from  above.  It  is  only  necessary  to  give  to  the 
well  the  same  protection,  or  approximately  the  same  pro- 
tection, against  contaminating  percolations  by  means  of 
filtering  layers  of  soil  such  as  exist  in  the  case  of  a simple 
pump.  To  achieve  this,  one  should  proceed  by  filling  the 
w'ell  up  to  the  highest  w-ater  point  with  gravel,  and  over  the 
gravel  wdth  sand  up  to  the  very  top.  Here  it  is  of  course 
assumed  that  the  well  is  already  provided  with  an  iron  pipe, 
or,  if  this  is  not  the  case,  that  it  will  be  provided  with  one 
before  the  gravel  and  sand  are  put  in.  In  this  way  the  well 
is  turned  into  a pump,  with  the  advantage  over  other  ordinary 
pumps  that  its  lower  end  dips  into  a layer  which  gives  no 
resistance  to  the  subsoil  water.  If  it  is  proposed  to  keep  the 
water  supply  of  the  well  quantitatively  intact,  in  order  that, 
for  instance,  for  purpo-es  of  extinguishing  fires,  a certain 
quantity  of  water  should  be  at  hand ; there  should  then  be 
erected  above  the  highest  point  reached  by  the  well  w'ater  a 
construction  of  masonry  or  of  iron  capable  of  lifting  the  pro- 
tecting sand  covering  ; but  the  last  should  never  be  less  than 
2 metres  deep.  It  is  also  to  be  recommended  that  the  pump 
should  not  be  erected  immediately  over  the  well,  but  some 
distance  from  it,  and  that  it  should  be  put  into  communica- 
tion with  the  well  by  a lead  pipe.  This  would  prevent  the 
water  of  the  well,  which  when  used  for  washing  and  other 
domestic  purposes  becomes  foul,  from  leaking  into  the  soil 
around.  Wells  protected  in  this  or  similar  methods  by  good 
filtering  layers,  give  the  same  protection  against  the  infection 
of  water  as  is  given  by  the  sand  filtration  of  the  great  water- 
works. In  fact,  they  really  give  a greater  protection,  for  they 
are  not  exposed  to  the  many  disturbances  in  the  process  of 

filtration and  are  also  not  effected  by  frost.  So  much 

attention  is  now  being  given  to  perfecting  as  much  as  pos- 
sible,the  water  supply  of  the  great  waterworks  that  it  is 
important  not  to  lose  sight  of  the  domestic  water  supply  by 
pumps  and  wells.  By  improving  the  wells  in  the  manner 
explained  above,  the  spread  of  cliolera,  in  so  far  as  it  is  due 
to  water,  can  be  restricted  to  a great  extent.  It  is  just  in  this 
respect  that  a great  deal  can  yet  be  done.” 

How  far  the  advice  here  given  can  or  should  be  followed  I 
do  not  pretend  to  say.  But  it  accords  with  the  current 
belief  that  iron  tubing  of  a depth  sufficient  to  have  insured 
its  having  passed  through  an  impermeable  layer  into  saird  or 
giavel  water-bearing  strata  will  at  any  rate  be  a means  of 
raising  a water  free  from  impurity  at  its  source,  since  there  is 
no  system  of  filtration  equal  to  that  which  is  natural,  and  any 
resulting  iron  in  the  water  so  raised  cair  soon  be  eliminated 
•by  a ready  process  of  exposure  and  filtration. 

I feel  that  having  said  so  much  I may  now  leave  this  matter 
of  shallow  wells  and  pass  on  to  consider  other  ways  by  which 
water  has  played  a part  in  the  dissemination  of  typhoid 
fever.  It  will  be,  I think,  convenient  here  lo  refer  to  the  im- 
portant feature  of  fissures  as  leading  to  water  pollution. 

Fissures  and  Typhoid  Fever. 

The  existence  of  fi-sures  is  to  be  accounted  for  in  many 
ways,  as,  for  example,  cracking  of  the  ground  by  reason  of 
excessive  drought,  subsidences,  and  the  like.  It  will  pro- 
bably suffice  if  we  give  three  instances  in  which  fissures  have 
seemed  to  have  occasioned  outbreaks  of  fever. 

One  is  the  case  of  N^w  Herrington  (No.  176),  in  1889  where 
the  connection  of  the  fissure  with  pollution  was  quite  acci- 
dental. The  outbreak  formed  the  subject  of  a report  by  the 
late  Dr.  David  Page  to  the  Local  Government  Board.  Search- 
ing for  any  possible  source  of  p-  llution  of  the  well  with 
which  the  disease  had  been  associated,  he  found  that  owing  to 
subsidences  caused  by  colliery  workings  some  fissures  ex- 
tended to  a suiface  near  a farmhouse  about  three-quarters 
of  a mile  distant  from  the  well  in  question.  Fie  next  found 
by  an  experiment  carried  out  by  means  of  a large  quantity  of 
salt  that  the  fissures  Lad  connection  with  a staple  feeding 
the  well. 


8 


Thus  he  established  the  direct  connection  of  the  well  and  a 
farmhouse,  though  he  could  not  demonstrate  from  what 
source  the  water  derived  its  specific  quality  of  infectiveness. 
But  the  existence  of  an  underground  “feeder”  of  the  well  was 
a revelation  to  the  local  authority. 

Another  notable  instance  of  a fissure,  this  time  in  the  Chalk, 
leading  to  a widespread  dissemination  of  typhoid,  was  that 
of  Worthing,  in  1893  (No.  198a)  where  a well  boring  having 
been  begun  the  attempt  to  get  a supply  to  supplement  the 
general  service  had  to  be  abandoned  on  account  of  a large 
quantity  of  water  met  with  at  but  a short  distance  from  the 
surface,  and  issuing  from  a fissure  under  circumstances  such  as 
appeared  to  point  to  tlie  undesirability  of  using  the 
water.  Nevertheless,  in  1893  the  Town  Council  drove 
an  adit  from  one  of  their  wells,  and  oddly  enough, 
met  with  the  same  stream  of  water  at  a depth  of 
72  feet,  the  inrush  of  water  being  so  great  that  the 
men  in  the  workings  had  to  leave  their  tools  and  fly  for 
their  lives.  Experiment  with  salt  solution  proved  that  the 
water  thus  struck  was  surface  water,  and  that  in  its  near 
vicinity  there  were  leaky  sewers  which  had  been  conveying 
the  excreta  of  typhoid  patients.  The  connection  of  the  epi- 
demic of  typhoid  with  the  water  so  obtained  was  established 
by  Dr.  Theodore  Thomson  in  his  elaborate  report  to  the  Local 
Government  Board.  I shall  have  to  refer  thereto  at  a later 
stage.  A glaring  instance  of  the  potency  of  fissures  for  harm 
is  that  of  Stamford  in  1868  69  (No.  10),  where  cesspools  were 
pouring  their  contents  by  way  of  fissures  into  wells  situate  at 
a lower  level.  The  late  Mr.  Netten  Radeliflfe  spoke  in  no  mea- 
sured terms  of  the  state  of  the  supply,  but  said  that  the  town 
had  a subsoil  “ in  which  the  ordure  of  generations  has  been 
carefully  stored  up  beneath  the  dwelling  houses.”  Every  well 
in  the  town  was  placed  in  dangerous  proximity  to  sources  of 
pollution.  One  can  hardly  credit  the  existence  even  a quarter 
of  a century  back  of  such  a condition  of  things  as  that  people 
should  be  found  content  to  drink  what  was  but  a slightly 
diluted  form  of  their  own  excrement.  But  although  I have 
only  thus  lightly  touched  on  the  ability  of  fissures  to  cause 
pollution,  it  is  not  to  be  thought  that  I think  lightly  of  their 
importance  ; rather  I have  a very  clear  conviction  that  they 
have  a most  significant  bearing  on  the  whole  questibn  of 
waterborne  typhoid.  One  has  but  to  look  over  the  re- 
cords of  the  tabular  matter  to  get  the  impression  that  the 
relations  of  fissures  and  porosity  of  soil  are  together  re- 
sponsible for  much  disease  dissemination.  But  I must  leave 
the  matter. 

Adits  in  Relation  to  Typhoid  Fever. 

I may,  however,  perhaps  very  conveniently  here  refer  to 
the  closely  related  question  of  the  influence  of  adits  in 
spreading  typhoid.  These  adjuncts  to  water  service  have 
been  by  no  means  free  from  blame  in  the  history  of  water- 
boine  fever,  and  it  will  be  well  to  show,  by  a few  references, 
in  what  way  they  have  operated.  In  the  case  of  Gunnislake 
(No.  82),  in  1875,  all  the  local  conditions  reouisite  to  the 
spread  of  typhoid  seem  to  have  been  present.  The  adit  feed- 
ing a reservoir  was  driven  in  porous  soil,  and  the  ground  had 
a steep  gradient  ; added  to  these  points  was  the  fact  of  the 
occuirence  of  two  cases  of  typhoid,  the  evacuations  from 
which  were  thrown  on  a dust  heap,  the  rain  being  excessive 
just  prior  to  the  general  outburst ; the  water  having  un- 
doubtedly become  specifically  fouled  by  these  patient’s  ex- 
creta. Our  second  instance  is  somewhat  out  of  the  common, 
being  the  now  historic  case  of  Caterham  (No.  102),  where  in 
1879  a large  epidtmic  was  caused  by  specific  contamination  of 
the  water  service  by  reason  of  the  purging  in  an  adit  of  a 
workman  who  was  suffering  from  typhoid  fever,  II  is  motions 
are  known  to  have  been  copious  and  frequent.  A third  case 
to  which  we  may  refer  is  that  of  Worthing  (198  a),  just 
mentioned  in  relation  to  its  fissure.  There  was  an  adit  that 
had  been  receiving  the  surface  water  and  the  contents  of 
leaky  sewers,  and  had  not  the  Town  Council  driven  the  extia 
adit  of  1893  in  the  very  direction  in  which  the  well  of  1885 
had  been  dug  with  satisfactory  results  the  town  would  no 
doubt  have  hem  spared  the  loss  of  many  lives  and  the  ex- 
penditure ;^io,ooo  towards  the  extinction  of  the  typhoid 
epidemic  of  1,400  cases.  These  instances  suffice  to  direct 
attention  to  the  importance  of  looking  to  it  that  adits  are  not 
diiven  indisciiminately  and  without  having  regard  to  the 


conformation  of  the  ground  above  them.  In  future  it  is  to 
be  hoped  that  when  any  sudden  rush  of  water  is  experienced 
in  the  course  of  driving  an  adit  the  source  of  the  incoming 
water  will  be  traced  with  exactitude,  and  that  in  every  instance 
the  geological  circumstances  of  the  locality  will  be  minutely 
studied  beforehand.  In  any  case  it  is  sincerely  to  be  hoped 
that  adits  will  never  be  made  in  the  vicinity  of  any  system  of 
sewers.  The  case  of  Worthing  illustrates  the  extreme  danger 
of  well  water  derived  from  a district  on  which  are  situate 
any  aggregate  of  houses.  Especially  will  this  danger 
arise  where  the  geological  conditions  are  suoh  that  fissures 
are  liable  or  likely  to  occur  ; as  for  instance  on  the  Chalk 
formation. 

Labourborne  Typhoid  Fever, 

The  instances  in  which  the  carelessness  of  workmen  has 
led  to  serious  spread  of  typhoid  fever  are  by  no  means  rare, 
and  they  may  be  considered  as  cases  in  which  the  disease  as 
a waterborne  fever  should  never  have  been  heard  of.  I may 
quote  two  instances  in  which  outbreaks  have  undoubtedly 
been  caused  by  the  medium  of  workmen,  and  one  in  which 
suspicion  attached  to  this  means  as  a method  of  spread.  The 
first  is  the  case  of  Eagley  and  Bolton  in  1876  (No.  83)  where 
fouling  of  a brook  used  for  dairy  purposes  at  a milk  farm  was 
brought  about  by  the  evacuations  of  workmen,  there  being 
abundant  evidence  of  the  use  of  the  banks  and  bed  of  the 
brook  for  purposes  of  defsecation  by  individuals  who  had 
suffered  from  diarrhceal  disorder  suspicious  of  typhoid  ; this 
latter  disease  being  subsequently  spread  by  the  milk  from  the 
dairy  in  question.  The  second  instance  is  that  of  Caterham, 
previously  mentioned,  in  the  early  part  of  1879  (No.  102),  wheie 
a workman  in  the  workings  fell  ill  of  enteric  fever  whilst 
employed  in  an  adit  between  two  deep  wells,  and  who  speci- 
fically contaminated  the  workings  by  his  frequent  and 
copious  evacuations.  Upwards  of  300  cases  resulted,  with  21 
deaths.  In  the  third  instance,  that  of  Worthing  in  1893, 
and  already  referrecf  to  (No.  198  a),  the  health  officer  of  the 
borough  (Dr.  Kelly)  had  in  his  possession  evidence  of  the 
fouling  of  a new  heading  at  the  watenvorks,  and  intimately 
connected  with  the  epidemic,  by  workmen.  Such  excremental 
pollution  as  he  knows  to  have  taken  place  was  regarded  by 
him  as  perhaps  accounting  for  the  early  manifestation  of  the 
disease,  but  no  evidence  was  forthcoming  as  to  any  typhoidal 
illness  among  the  workmen,  though  the  entire  absence  of  all 
mild  attacks  among  them  cannot,  of  course,  be  completely 
vouched  for.  But  however  this  may  have  been,  enough  has 
doubtless  been  said  to  show  what  a serious  matter  it  is  to  be 
depending  on  the  good  health  and  good  conduct  of  men 
employed  in  workings  having  relation  to  water  services.  That 
the  chance  illness  of  one  man  can  have  as  its  consequence  the 
amount  of  suffering  and  death  which  were  caused  in  the  first 
two  instances  referied  to  above  is  not  a pleasant  thought, 
and  the  difficulty  of  guarding  against  recurrences  of  a like 
sort  is  not  the  least  unpleasant  part  about  the  matter.  The 
past  occurrences  of  this  kind  seem  to  call  for  serious  notice  at 
the  hands  of  employers  of  labour  in  such  undertakings  as 
waterworks,  with  a view  to  the  issuing  of  stringent  instruc- 
tions to  the  men  that  the  calls  of  Nature  are  on  no  account  to 
be  obeyed  except  in  places  set  apart  for  the  purpose,  and  it 
should  be  the  business  of  some  sanitary  official  to  see  to  it 
that  such  places  are  provided. 

Water  Contamination  by  Leaky  Sewers, 

The  importance  of  having  a sewerage  system  that  shall  be 
free  from  all  defects  of  construction  cannot  be  overestimated. 
The  evil  consequences  attending  the  use  of  sewers  that  have 
been  found  on  examination  to  be  leaky  have  been  on  only 
too  many  occasions  sadly  evident.  As  illustrating  this  point 
I may  refer  to  five  instances  shown  in  the  tables  to  be  pub- 
lished later.  The  cases  quoted  cover  a large  period  of  time,  thus 
giving  the  idea  that  the  dangers  are  potent  to-day  no  less  chan 
a quarter  of  a century  ago.  At  Guildford,  in  1867  (No.  8),  no 
condition  other  than  water  supply  could  be  found  which 
could  be  made  to  fit  the  circumstances  of  a fever  prevail  nee 
which  in  its  earlier  manifestations  attacked  only  those 
persons  consuming  water  from  one  particular  service.  The 
curious  part  of  the  matter  was  that  the  houses  affect'’d  were 
supplied  for  only  one  single  day  with  the  implicated  waier, 
that,  namely,  from  a high-standing  reservoir  previously  filled 
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with  water  from  a new  well.  This  well  was  sunk  through  a 
porous  stratum  of  Chalk  in  close  proximity  to  various  sewers, 
one  of  which  was  found  to  leak  in  several  places,  almost 
certainly  polluting  the  well.  The  second  instance  was  no 
less  curious  than  that  just  named.  At  Bramham  Colh  ge, 
near  Tadcaster,  in  March,  1869  (No.  12),  a large  number  of 
typhoid  cases  broke  out  simultaneously,  most  of  them  in 
abstainers.  Inquiry  as  to  the  cause  led  to  discovery  that  a 
drain  that  had  carried  the  excreta  of  two  imported  cases  of 
fever  passed  over  a soft  water  tank,  and  that  at  this  point  it 
was  throwing  ofT  its  contents  by  way  of  a rat-hole,  the  con- 
taminated water  of  the  tank  in  turn  leaking  over  on  to  the 
stonework  of  the  adjacent  well,  which  furnished  the  supply 
of  drinking  water  to  the  College.  An  instance  of  a disgusting 
character  was  that  of  the  Newlyn  outbreak  in  1880  (No  118), 
where  all  the  early  cases  were  in  consumers  of  the  water  of 
the  “town  well,”  no  other  condition  in  common  being  dis- 
coverable. Between  this  well  and  a contiguous  and  solitary 
main  drain  there  was  free  interchange  of  contents.  Another 
circumstance  that  dubs  this  case  as  a bad  one  is  the  fact  that 
the  outbreak  was  kept  from  the  knowledge  of  the  om- 
munity  by  order  of  the  sanitary  authority.  A flagrant 
instance  of  g^oss  insanitary  conditions  was  that  of  Kare- 
ham,  in  18-5  (No.  162),  where  in  connection  with  a 
smart  outbreak,  numb*  ring  some  150  cases  of  typhoid, 
it  was  discovered  that  water  mains  and  sewers  were 
actually  in  direct  relationship,  whilst  there  was  also 
equally  unpardonable  continuity  existing  between  service 
pipes  and  watercloset  pans  ; moreover,  the  water  supply  was 
intermittent.  1 shall  in  this  place  only  give  one  more  refer- 
ence to  the  terrible  results  following  upon  the  retention  of 
leaky  sewers,  this  last  one  being  still  fresh  in  the  minds  of 
most  people.  I refer  to  the  epidemic  at  Worthing  in  1893 
(No.  198a).  Here,  as  has  been  already  shown  the  epidemic 
had  close  relation  with  a fissure  in  the  Chalk,  the  fissure  lead- 
ing right  down  to  a heading  of  water  which  had  become 
specifically  polluted,  and  had  in  turn  contaminated  the  whole 
supply  with  which  it  w'as  connected.  The  causal  relation- 
ship of  leaky  sewers  to  the  epidemic  is  most  marked,  seeing 
that  the  sudden  multi^'lication  of  cases  in  early  July  is  to 
be  attributed  with  much  probability  to  the  pollution  of  the 
heading  in  question  by  the  excreta  of  typhoid  patients  car- 
ried by  debctive  and  leaking  drains  on  either  side  of  the 
fissure.  The  cases  in  April,  May,  and  June,  the  excreta 
from  which  would  pass  along  these  sewrrs,  were  by  no  means 
few  in  number,  and  the  probability  becomes  almost  certainty 
when  we  consider  the  circumstances  around  the  rent  in  the 
Chalk  into  which  these  specifically  contaminated  sewers  were 
able  to  disgorge  parts  of  their  contents  in  such  a position  as 
to  render  the  pollution  of  the  water  much  more  tnan  likely. 
The  circumstances  of  this  most  unhappy  outbreak  are  ren- 
dered the  more  regrettable  when  we  remember  that  the  reten- 
tion in  their  place  of  old  leaky,  disused  sewers  played  no 
unimportant  part  in  the  pollution  of  the  ground  around  the 
fissured  water-bearing  strata  in  which  the  heading  of  1893 
was  driven  immediately  below  the  spot  where  former  attempts 
had  demonstrated  the  presence  of  doubtful  water. 

Thus  it  is  seen  how  great  is  the  causal  relationship  of 
leaky  sewers  and  waterborne  typhoid.  The  lesson  has  been 
dearly  taught  that  the  utmost  care  is  called  for  in  the  laying 
of  sewers  in  the  vicinity  of  either  waterbearing  |soil  or  water 
mains.  Not  only,  however,  should  care  be  exercised  in  the 
laying  of  sewers  and  drains,  but  where  there  is  the  slightest 
chance  of  the  leakage  of  their  contents  finding  a way  to  the 
water  service,  more  than  usual  attention  should  be  bestowed 
on  those  sections  of  the  system,  i shall  have  occasion  to 
speak  on  this  subject  in  connection  with  other  outbreaks  of  a 
character  not  far  removed  from  those  of  which  I have  been 
here  treating,  and  where  the  sewerage  has  had  much  to  do 
with  fever  prevalences. 

Ball  Hydeants. 

The  use  of  these  contrivances  has  more  than  once  been 
deemed  a likely  means  of  disseminating  disease,  since  in  cer- 
tain circumstances  they  allow  free  ingress  to  water  mains  of 
detritus  from  roadways.  Indeed,  any  filth  in  the  vicinity  can 
gain  access  to  the  hydrant  box,  and,  during  periods  of  inter- 
mission of  water  service  (when  the  ball  would  naturally  fall), 
finds  its  way  within  the  hydrant,  to  be  sucked  thence  into  the 
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mains  at  the  first  opportunity.  Dr.  Franklin  Parsons,  of  the 
Local  Government  Board,  has  discussed  the  theory  of  in- 
fection of  water  pipes  which  have  been  fitted  with  ball 
hydrants  in  his  report  on  entn'ic  fever  which  occurred  in 
Cowpen  in  1886  87,  the  report,  however,  only  being  made 
after  the  lapse  of  some  four  years,  in  1890.  lie  shows  that 
there  may  well  be  danger  in  the  use  of  such  hydrants,  as  lliey 
are  so  arranged  that  with  any  loss  of  pressure  in  the  main 
the  ball  must  of  necessity  fall,  when  no  obstacle  remains  to 
the  ingress  of  either  air  or  liquid  into  the  pipes.  The 
hydrant  is  a vertical  branch  pipe,  containing  a gutta-percha 
ball,  which  under  ordinary  circumstances  is  kept  pressed  by 
the  water  against  an  orifice  surrounded  with  an  india  rubber 
seating,  so  that  no  water  can  escape  nor  air  or  water  entei  the 
pipes.  In  these  conditions  it  is  not  to  be  wondered  at  that 
I he  lowering  of  that  pressure  on  which  depends  the  retention 
of  the  ball  in  its  proper  position  should  be  a distinct  danger. 
At  Cowpen  it  seems  not  to  have  been  a rare  sight  to  witness 
the  conteiits  of  ashpits— including  night  soil — standing  over 
the  iron  boxes  of  the  hydrants  during  periods  of  emptying 
these  receptacles.  Where  the  mains  weie  laid  with  steep 
gradients  there  would  be  the  greater  danger  of  insuction  of 
sir  and  filth,  the  hydrants  at  the  upper  end  of  the  main  being 
in  a position  such  as  would  favour  the  entry  of  liquid,  ftc., 
especially  where,  as  in  Cowpen,  there  was  frequei»t  lack  of 
pressure  of  water  service  on  account  of  shortness  of  supp'y- 
Dr.  Parsons  could  not  but  think  the  danger  a real  one,  a .d 
this  had  evidently  been  the  thought  of  the  local  authority, 
since  they  had  brought  in  the  practice  of  sending  round  a 
man  to  see  that  all  the  hydrant  boxes  of  any  section  to  be 
fumed  off  were  dean.  I have  not  included  an  account  of 
this  experience  at  Cowpen  in  my  appended  summary,  as  tliere 
was  diflerence  of  opinion  as  to  the  exact  cause  of  the  outbreak. 
But  I may  well  refer  to  the  theory  put  forward  in  the  case  of  the 
^Vorthing  epidemic  of  1893  (No.  198A),  where  the  action  of 
ball  hydrants  was  called  in  question  as  possibly  elucidating 
the  mystery  attending  the  outburst  of  typhoid  at  West 
Worthing  and  West  Tarring,  where  ball  hydiants  were  in  use 
on  falling  mains.  Dr.  Theodore  Thomson,  in  his  report, 
says  that  the  boxes  were  often  the  receptacles  of  filth,  which 
had  gained  access  by  way  of  the  keyhole  in  the  box.  And  he, 
l y actual  inspection,  found  that  when  the  engines  had  for 
some  hours  ceased  pumping,  the  majority  of  the  balls  had 
fallen,  thus  permitting  the  ingress  of  infective  material  from 
the  roadways.  But  no  positive  evidence  that  contamination 
of  water  mains  had  thus  been  brought  about  could  be  tound. 
Nevertheless,  the  danger  is  sufficiently  appreciable  to  make 
it  a point  of  insistance  that  no  mains  should  be  permitted  to 
have  affixed  to  them  these  undesirable  apparatus.  Worthing 
i<self  had  retained  them,  notwithstanding  that  the  health 
< fiicer  (Dr.  Kelly)  had  in  1892  attributed  a localised  outbreak 
of  typhoid  to  infection  of  mains  in  the  same  vicinity  as  was 
in  question  in  1893,  through  the  instrumentality  of  these 
ball  hydrants. 

Watke-main  Levels  and  Typhoid  Feyee. 

One  can  readily  conceive  that  there  are  circumstances  in 
which  the  question  of  levels  of  water  mains  would  have  a 
very  important  bearing  on  the  incidence  of  fever  distribu- 
tion in  a district  which  had  been  invaded  by  waterborne 
typhoid.  This  point  has  been  already  referred  to  in  com- 
menting on  the  outbreak  at  Worthing  of  1893  (No.  1985), 
where  the  disease  in  its  incidence  on  West  Worthing  and 
West  Tarring  fastened  on  those  portions  which  laid  low  in 
relation  to  the  water  mains.  The  theory  held  there,  and 
generally  in  respect  of  localised  outbreaks  of  a like  nature,  is 
that  any  material  gaining  access  to  the  uncharged  water 
mains  would,  as  a matter  of  course,  gravitate  to  their  lower 
levels.  That  this  theory  is  a tenable  one  no  one  would  care 
to  deny.  But  there  is  another  way  in  whi^h  the  levels  of 
waferpipes  are  seen  to  have  a probable  causal  relationship 
with  typhoid,  and  that  is  that  only  one  section  of  a water 
service  may  be  polluted,  and  that  this  particular  section  may, 
on  account  of  the  level  of  the  distributing  reservoir,  be 
capable  of  distribution  in  only  a circumscribed  area  of  the 
district  served  by  it  and  other  sources  of  water.  That  the  case 
here  supposed  is  not  a mere  hypothesis  is  seen  from  a conside- 
ration of  the  circumstances  attending  the  outbreak  of  typhoid 
at  Atherstone  in  1893  (No.  199),  where  the  disease  was  related 
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to  the  contamination  of  one  section  only  of  the  public  waltr 
service.  That  the  outbreak  was  one  of  a waterborne  char- 
acter leaves  no  opportunity  for  question  if  the  data  be  looked 
to,  and  that  one  portion  of  the  service  was  implicated  is  also 
amply  demonstrated  by  the  figures  which  Dr.  Wheaton,  of 
ti  e Local  Government  Board,  is  able  to  adduce  in  favour  of 
this  thesis.  Of  the  circumstances  leading  to  contamination 
of  the  particular  water  I shall  have  to  speak  in  other  connec- 
tion, suffice  it  here  that  the  contamination  was  fully  made 
out  and  that  we  have  now  merely  to  consider  the  part  played 
by  the  means  of  distribution  of  the  water. 

Looking  to  the  interest  attaching  to  this  outbreak  I have 
introduced  a reduced  plan  of  the  district  affected  from  Dr. 
Wheaton’s  report,  with  a view  of  leading  to  a better  under- 
standing of  the  bearing  of  the  levels  of  the  epidemic  area  to 
the  outbreak.  The  portion  of  the  plan  shaded  most  deeply 
constitutes  the  “epidemic  area,”  and  lies  at  the  lowest  levels. 
The  imolicited  ( ‘ Outwcods  ”)  water  ran  in  the  pipe  terminat- 
ing at  the  Greek  cross  at  the  junction  of  South  Street  and 
Station  Street.  During  the  time  of  chief  epidemic  manifes- 
tation of  the  disease  this  water  was  nightly  turned  into  the 
mains  by  being  joined  to  the  remaining  pipe  in  the  Coleshill 
Koad,  the  o ’.her  “ town  ” water  service  being  nightly  turned 
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otf  on  account  of  fear  of  water  famine  if  it  were  allowed  to  be 
constantly  flowing  to  the  distributing  mains.  In  these  cir- 
cumstances and  in  view  of  tne  large  amount  of  water  used  by 
the  residents  of  this  portion  of  the  town,  there  would  be 
almost  no  water  in  the  mains  when  the  implicated  “Out- 
woods”  water  was  turned  into  the  pipes  each  evening. 


Now  the  levels  of  the  district  are  such  that  this  “Out- 
woods  ” water  oh  admission  to  the  mains  would  flow  flrst  of 
all  to  the  district  north  of  the  Greek  cross,  namely,  down 
Station  Street,  under  the  railway  to  a dead  end  at  the  foot  of 
the  canal  bridge  at  Watling  Street  and  along  the  northern 
half  of  Long  Street  back  to  Coleshill  Street  and  thence  to  its 
original  starting  place.  The  levels  respectively  of  the  Ather- 
stone  mains  and  of  the  source  of  the  Outwoods  water  were 
such  that  little  if  any  of  the  water  thus  admitted  from  Out- 
woods could,  having  regard  to  the  pressure,  reaeh  the  dis- 
trict south  of  Coleshill  Street.  In  respect  of  these  two  dis- 
tricts thus  natur.ally  formed  for  purposes  of  water  di.-tribuLion 
Dr.  Wheaton  says  that  the  difference  of  level  between  the 
dead  ends  of  the  two  was  seven  feet. 

“ Water  could  therefore  circulate  round  the  northern  loop 
when  the  pressure  would  not  suffice  to  enable  it  to  circulate 

round  the  southern  loop If  the  whole  system  of  mains 

were  supposed  to  be  completely  emptied,  and  a small  body  of 
water  then  turned  at  low  pres-'ure  into  the  main  leading  from 
the  reservoir,  the  water  would  fill  the  whole  of  the  northern 
loop,  including  the  long  main  ending  in  a ‘ dead  end,’  before 
any  of  it  would  pass  into  the  southern  loop.”  The  local 
surveyor  was  of  opinion  that  the  pressure  was  never  such  as 
to  carry  the  Outwoods  water  into  the  mains  in  the  south- 
western portion  of  the  district.  The  locality,  being  inhabited 
by  people  who  in  the  nature  of  their  occupation  had  to  rise 
early,  was  one  in  which  they  would,  in  drawing  off  water  at 
an  early  hour,  be  more  likely  to  draw  off  the  Outwoods  water 
than  persons  residing  in  other  parts  of  the  town.  And  in 
addition,  as  in  some  way  perhaps  showing  cause  for  undue 
prevalence  of  typhoid  in  tliis  locality,  the  residents  had  the 
fountain  at  the  Greek  cross  to  whitdi  to  resort  for  this  same 
Outwoods  water.  The  season  during  which  this  water  was 
nightly  turned  into  the  mains  was  but  a short  one,  but  while 
it  lasted  no  less  than  93  per  cent,  of  the  numerous  cases 
aiif-ing  occurred  within  this  epidemic  area;  in  the  next  four 
weeks  as  many  as  83  per  cent,  so  occurred.  There  was  a 
special  incidence  on  adult  males.  The  evidence  here  given 
seems  to  me  to  be  pretty  conclusive  of  the  potency  for  harm, 
within  the  special  area  of  epidemicity,  of  the  contents  of 
the  low  lying  water  mains,  whilst  the  configuration  of  the 
ground  saved  the  closely  adjacent  streets  from  sharing  the 
same  fate.  But  yet  another  factor  in  the  continuance  of  the 
fever  in  this  same  northern  low-lying  section  of  the  town  has 
to  be  considered.  It  is  that  the  specific  poison  having  been 
admitted  to  the  mains  may  have  become  multiplied  in  the 
long  pipe  ending  in  a “dead  end ” at  the  canal  bridge.  At  a 
point  where  the  dip  of  the  pipe  takes  it  under  the  railway 
the  depression  is  such  that  the  accumulated  water  is  peihaps 
never  wholly  drawn  off,  the  germ  of  the  disea-e  increasing  in 
the  stagnant  water,  to  be  distributed  every  time  the  water 
newly  admitted  into  the  main  came  in  contact  with  the 
stagnating  contents,  constant  mixing  of  the  waters  at  this 
point  leading  to  contaminatie  n equally  constant.  Here, 
inde  ed,  we  learn  that  the  water  from  the  main  was  entirely 
disused  on  account  of  its  having  a nasty  taste,  so  that  any 
direct  evidence  as  to  this  theory  cannot  be  found.  But  it  is 
a feasible  one. 

It  is  easily  to  be  conceived  that  when  water  was  rapidly 
drawn  from  the  mains,  some  of  the  stagnant  water  from  this 
depression  could  be  in  this  way  drawn  into  the  loop  supply- 
ing the  epidemic  area  and  consumed  there.  That  the  cir- 
cumstances of  this  most  interesting  occurrence  of  typhoid 
fever  at  Atherstone  afford  indication  of  a special  danger 
attaching  to  low  lying  localities  at  the  perip'.ery  of  a water 
source,  w'hen  sptcifically  contaminated  water  is  distribuUd 
thereto,  admits  to  my  mind  of  no  doubt.  The  incidence  of 
fever  on  low-lying  streets  thus  circumstanced  both  in  this 
case  and  that  of  West  Worthing  and  West  Tarring  having 
been  so  ably  described  by  Ih's.  Wheaton  and  Thomson, 
should  lead  sanitaiy  officers,  when  incidence  of  a like  nature 
comes  within  their  ken,  to  ascertain  whether  water  may 
not  be  concerned  as  a medium  of  cause  and  spread, 
and  whether  the  local  conditioi.s  are  such  as  to  have 
led  either  to  gravitation,  with  chance  of  subsequent  stagna- 
tion, of  infective  material  to  the  lower  levels  of  the  distribut- 
ing mains,  or  to  the  gravitation  of  water  already  possessed  of 
in'ective  quality  to  the  low  level  terminal  pipes,  and  to  these 
alone.  The  matter  will  arise  in  the  next  heading  treated. 
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Insuction  of  Aia,  etc.,  into  Water  Mains. 

There  can  be  no  question  of  the  vast  amount  of  harm  to 
health  caused  in  time  past  by  the  action  of  imperfect  water 
mains  and  pipes  in  admitting  morbific  material  both  during 
intermissions  of  water  service  and  when  running  “ fud.” 
The  possibility  of  the  entry  of  such  material  when  intermis- 
sion of  water  was  known  to  have  occurred  was  never  much 
doubted,  if  indeed  it  ever  was  doubted  ; but  the  theory  that 
mains  running  full  could  also  act  as  means  for  conducting 
outside  material  by  lateral  insuction  has  not  been  held  as 
proven  for  very  long.  It  is  the  knowledge  of  the  now  well- 
established  fact  that  pipes  incur  this  danger  even  when  the 
normal  water  pressure  is  maintained  that  gives  especial 
.significance  to  the  operation  of  such  a subtle  foe  to  the 
health  and  life  of  man  We  now  know  that  when  water  is 
passing  through  a pipe  with  great  velocity,  where  there  is 
greatest  velocity  there  will  be  a partial  vacuum ; and  if  the 
pipe  chance  to  be  placed  in  communication  with  the  outer 
air — whether  by  accident  or  otherwise — there  will  ensue 
strong  insuction  ; the  greater  the  flow  of  water  the  greater 
being  the  power  of  insuction.  Sir  George  Buchanan  has  well 
set  forth  the  aspects  of  the  case  in  its  relation  to  disease 
causation  in  the  following  words  : Speaking  of  indraught  of 
material  having  occune  1 through  apertures  in  the  sides  of 
pipes  running  full,  he  said : “ (1)  The  lateral  incurrent  is 
freely  produced  when  the  water  pipe  is  descending,  and 
when  the  pipe  below  the  hole  is  unobstructed ; (2)  if  the 
force  of  waterflow  in  a descending  pipe  be  moderate,  a 
moderate  degree  of  obstruction  below  the  hole  does  not  pre- 
vent the  incurrent ; (3)  in  horizontal  pipes  of  uniform  calibre, 
when  the  flow  is  strong,  or  the  pipe  beyond  the  hole  is  long 
or  when  the  end  of  the  pipe  is  at  all  turned  upwards,  the  in- 
( urrent  does  not  take  place  ; but  (4)  momentary  interference 
with  flow,  a tetgo,  or  momentary  reduction  of  obstruction, 
a fronte,  allows  a momentary  incurrent  through  the  hole ; 
(.5)  incurrent  through  a laieral  hole  takes  place  with  incom- 
parably greater  ease  when  the  hole  is  made  at  a point  of  con- 
striction of  the  water  pipe.” 

I have  now  to  refer  to  some  of  the  principal  instances  in 
which  the  insuction  of  morbific  material  into  water  pipes  has 
been  found  to  have  direct  causal  relationship  with  oatbreaks 
of  typhoid  fever.  The  case  to  which  I would  first  direct 
attention  is  that  of  the  historic  outbreak  at  Sherborne  in 
early  1873  (No.  55),  investigated  by  Dr.  Blaxall  on  behalf  of 
the  Local  Government  Board.  Here  it  was  found,  after 
careful  study  of  the  facts,  that  the  disease  had  been  caused 
by  insuction  of  air  into  the  service  pipes  irom  closet  pans 
during  intermissions  of  water  supply,  typhoid  fever  being 
I'resent  already  in  the  town.  There  was  sudden  appearance 
of  the  fever,  after  a nightly  intermission  of  the  service  in  the 
month  preceding  this  epidemic  manifestation.  During  the 
whole  prevalence  the  ratio  of  attack  on  houses  on  the  par- 
ticular water  service  was  29  per  cent.,  as  compared  with  only 
7 on  the  other  services.  The  lesson  taught  by  this  invasion 
of  the  town  was  not  learned  in  vain,  as  the  sanitary  authority 
set  to  work  to  repair  the  defects  brought  to  light,  and  the 
direct  communication  between  water  pipes  and  closets  was 
generally  cut  off.  But  that  the  work  had  not  been  thorough 
was  unfortunately  shown  by  the  occurrence  of  cases  of 
typhoid  under  identical  conditions  in  1882  (No.  135).  That 
this  later  manifestation  was  limited  as  it  was  may  fairly  be 
referred  to  the  activity  of  the  sanitary  authority  in  the 
matter  in  the  intervening  years.  The  outbreak  was  confined 
to  four  houses,  or  rather  three  of  four  houses,  having  one 
condition  in  common,  namely,  direct  connection  of  closet 
pans  and  water  pipes.  Now  the  sewers  of  Sherborne  had 
been  already  open  to  infection  by  the  excreta  of  antecedent 
typhoid  cases.  The  direct  connections  in  these  houses 
seemed  the  only  ones  remaining  in  the  town  so  far  as  I can 
gather.  There  were  ten  attacks  in  the  three  (school)  houses 
invaded,  the  fourth,  escaping,  house  being  inhabited  by 
adults  only,  and  these  non-water  drinkers,  all  those  attacked 
being,  on  the  other  hand,  water  drinkers. 

My  next  illustration  is  that  of  Hull  in  1874  (No.  73),  when 
and  where  a very  large  number  of  typhoid  cases  arose  in  cir- 
cumstances which  led  to  confident  assumption  of  drain  air  as 
the  cause  of  the  epidemic.  Dr.  King,  the  investigator,  had 
his  attention  drawn  to  the  vast  amount  of  air  expelled  from 
the  waterpipes  on  the  opening  of  some  of  the  taps,  this  air  at 


times  smelling  offensively.  The  smell  of  the  water  wa«  also 
complained  of  as  it  left  the  mains.  This  air  was,  Dr.  King 
felt  convinced,  drawn  into  the  mains  in  t heir  course  along  the 
streets  in  close  proximity  to  the  sewers.  He  had  every  reason 
to  b Tieve  that  both  foul  air  and  foul  matters  had  ample 
facility  of  entry  to  the  pipes  and  mains.  The  water  service 
was  especially  intermittent  about  the  time  of  the  epidemic. 
In  the  case  of  Over  Darwen  in  the  same  year,  1874  (No.  75), 
there  was  widespread  disaster  through  the  faulty  construc- 
tion of  a water  conduit.  Upwards  of  2 0 '0  attacks  were  heard 
of  all  classes  being  affected.  The  particular  way  in  which 
contamination  of  water  was  brought  about  was  by  entrance 
to  a water  conduit,  having  imperfectly  secured  joints,  of  the 
contents  of  a watercloset  drain  of  defective  cmstructi  m and 
choked  condition,  such  contents  consisting  partly  of  excreta 
from  an  imported  case  of  typhoid.  The  suddenness  and  uni- 
versality of  the  epidemic  is  shown  by  the  fact  that  some 
1,500  cases  came  under  treatment  within  a space  of  three 
weeks.  At  Tideswell,  in  Derbyshire,  in  1876,  Dr.  Thorne 
Thorne  chronicles  a small  outbreak  (No.  86),  caused  by  insuc- 
tion of  specifically  fouled  air  into  a small  water  main  by 
means  of  an  open  tap  leading  from  a closet  pan  in  which  the 
excreta  of  two  typhoid  patients  had  been  cast.  The  last 
illustration  which  I need  give  in  this  connection  is  that  of  t^n 
well  known  epidemic  at  Mountain  Ash  in  1887  (No.  165),  and 
which  was  so  fully  investigated  by  the  late  Mr.  John  Hpear. 
From  July  to  October  518  cases  were  recorded,  31  proving 
fatal,  and  88  per  cent,  of  the  attacks  being  among  con- 
sumers of  the  public  water  supply.  Of  391  houses  sup- 
plied from  a particular  main  below  a defective  joint,  to  be 
referred  to  later  on,  57  per  cent,  were  invaded.  In  the 
“•  epidemic  area  ” drawing  water  from  this  main,  88  per  cent, 
of  cases  occurred,  against  12  per  cent,  in  adjacent  locali- 
ties. Moreover,  there  were  many  who,  having  suffen  d 
outside  the  epidemic  area,  nevertheless  contracted  the  dis- 
ease within  that  area.  The  evidence  which  Mr.  Spear  brings 
forward  in  support  of  his  contniti<m  that  the  epidemic  was 
due  to  contamination  of  water  mains  is  both  strong  and 
plentiful.  I need  not  here  follow  every  stop  of  the  way  by 
which  he  ultimately  arrived  at  the  conclusion  that  the  mis- 
chief must  lie  within  a very  narrow  compiss;  nor  need  I 
reproduce  all  the  data  which  go  to  fortify  his  thesis.  Suffice 
it  that  by  very  careful  inquiry  and  logical  reasoning  j\Ir. 
Spear  eliminated  all  known  causes  of  typhoid  other  than 
water ; and  by  close  study  of  the  facts  as  they  were  seen  to 
arise  in  relation  to  water  and  fever  as  cause  and  effect,  he 
soon  saw  that  the  “epidemic  area”  was  limited  to  a most 
circumscribed  portion  of  the  district.  Having  found  that 
the  area  was  thus  limited,  he  set  to  work  to  discover  the 
particular  factor  acting  as  the  verd  cau\a  of  the  epidemic.  Mr. 
Spear  established  the  point  that  the  factor  in  question  was 
a polluted  water  main — the  Oxford  Street  main— and  further 
that  the  commencement  of  the  second  160  yards  of  this  main 
was  the  place  at  which  fever  infection,  gaining  access  to  the 
water,  would  avail  to  produce  an  incidence  of  fever  upon 
houses  such  as  actually  showed  itself.  “ It  was  almost  per- 
missible to  hope,”  says  Mr.  Spear,  in  view  of  the  evidence 
adduced,  “that  one  could  have  foretold  the  very  spot  at 
which  to  find  a defect  in  the  Oxford  Street  main  permitting  the 
entry  of  specific  contamination.”  There  were,  however, 
difficulties  in  the  way  of  such  precision.  The  Oxford  Street 
main  was  relaid  in  1885,  in  a very  careless  manner;  mostly 
at  night,  and  by  private  contract.  “ Accordingly  the  main 
was  carried,  without  any  special  precaution,  immediately 
above,  alongside,  and  even  through,  old  rubble  drains  ; and 
when,  in  the  course  of  the  trenching,  pipe  drains  were  cut 
through,  no  trouble  appears  to  have  been  taken  to  replace 
them.”  In  this  main,  and  that  of  Henry  Street  adjoining, 
leakage  was  discovered  at  ten  different  places.  As  one  result 
of  the  careless  laying  of  the  Oxford  Street  main,  it  was 
at  different  points  from  time  to  time  bathed  in  refuse 
matters;  and  habitually,  at  certain  points,  in  sewage- 
contaminated  air.  For  the  rest,  I quote  further  from  Mr. 
Spear’s  report : 

“At  any  time  of  intermission  it  is  plain  that  the  leaky 
water  pipes  were  at  liberty  to  discharge  their  contents 
through  any  opening  at  a lower  level,  and  that  they  would 
convey,  not  only  such  water  as  remained  in  them,  but  those 
matters  also  which  entered  at  the  points  of  leakage.  In 
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short,  the  leahy  pipes  would  act  as  so  many  means  of  drain- 
ing the  ground  in  which  they  were  placed.  Passing  through 
or  alongside  old  rubble  culverts  they  would  take  up  foul  air 
and  liquid  from  these  culverts  and  from  the  soil  around,  and 
would  deliver  these  matters  at  low  levels  (if  not  during  inter- 
mission, on  the  first  renewal  of  supply)  for  consumption  as 
‘drinking  water.’  Intermission  of  water  current,  however,  is 
not  by  any  means  essential  to  the  introduction  of  foreign 
matters  into  water  pipes.  Under  various  physical  conditions 
very  powerful  insuction  of  exter-nal  matters  into  a full  flow- 
ing Wrtter  pipe  can  take  place.  Some  of  these  conditions  were 
considered  in  a departmental  report  on  Croydon  in  1875 
But  the  fact  of  this  lateral  insuction  into  water  pipes  ‘ run- 
ning full’  is  not  universally  known,  and  certainly  is  not 
known  as  it  ought  to  be  to  many  of  the  engineers  -who  under- 
take the  responsible  business  of  laying  water  mains  and 
other  water  pipes.  The  circumstances  of  the  Oxford  Street 
main  are  such  as  would  appear  to  well  fulfil  a number 
of  the  conditions  productive  of  lateral  incurrents  during 
the  continuance  of  general  water  flow.  It  is  a de 
scending  pipe  from  its  commencement  to  some  120 
yards  below  Oxford  Street ; there  it  is  carried  in, 
in  full  diameter,  to  large  colliery  workings,  where  for  the  pur- 
pose of  supplying  boilers,  locomotives,  etc.,  it  has  been  the 
custom  to  take  from  time  to  time  very  large  draughts  of 
water.  Again  at  the  commencement  of  the  main,  a twin 
branch  (6  inch)  from  Prjce  Street  is  given  off  to  join  the  sys 
tern  on  the  other  side  of  the  river.  Usually,  I am  assured,  no 
flow  of  water  occurs  through  this  pipe,  but  under  circum- 
stances leading  to  diminished  supply  or  larger  consumption 
on  the  Caegarrow  side,  it  would  be,  perhaps,  suddenly  fully 
drawn  upon.  It  results  from  the  foregoing  observations  that 
during  intermissions  of  the  service,  large  contamination  of 
the  water  of  the  Oxford  Street  and  Henry  Street  mains  must 
have  occurred,  and  that  contamination,  although  on  a com- 
paratively minute  scale,  during  continuance  of  supply  is  prob- 
able. Chemical  analysis  of  the  water,  and  still  more  micro- 
scopical examination,  afford  important  confirmatory  results. 
Dr.  Dupr6,  to  whom  samples  were  sent  for  analysis,  reports 
that  water  taken  from  a house  tap  in  Henry  Street,  before  the 
nightly  intermission  of  service,  was  pure,  while  that  from  the 
same  tap  after  intermission  gives  evidence  of  animal  con- 
tamination and  of  the  appearance  of  low  forms  of  life. 
Water  from  a tap  in  Victoria  Street  (Miskin)  showed 
similar-deterioration  both  in  the  night  and  morning  sup- 
plies.” 

Cesspool  Polluted  Water. 

Cne  might  be  quite  sure  that  such  abominations  as  cess- 
pools would  not  be  without  evidence  as  being  the  means  of 
causing  pollution  of  water  and  consequent  disease.  If  I 
quote  only  one  instance  it  is  not  because  there  are  none  other 
that  I could  refer  to,  but  only  that  the  example  is  one  of  far- 
reaching  harm  wrought  by  one  leaky  cesspool.  That  cess- 
pools, of  w-hatever  construction,  should  be  allowed  to  persist 
is  bad  enough,  but  that  leaky  contrivances,  whose  chief  aim 
seems  to  be  to  rid  themselves  of  their  contents,  should  be 
permitted  to  be  made  is  a blot  on  our  sanitary  escutcheon.  I 
am  well  aware,  of  course,  that  the  question  may  be  asked. 
What  is  to  be  done  where  sewers  are  not  available,  and  where 
houses  are  not  aggregated  together  in  any  number?  I would 
rnake  answer.  At  the  worst  construct  a cesspool  that  is  water- 
tight, and  such  that  its  contents  shall  be  easily  capable  of 
being  emptied  at  short  intervals.  But  in  the  case  of  the  out- 
break of  typhoid  at  Tolcarne,  near  Newquay,  Cornwall,  in 
1879  (No.  104),  a cesspool  had  been  built  in  a loose  soil,  and 
not  only  so,  but  was  in  a leaky  and  altogether  ill  constructed 
condition.  So  situate  was  the  well  that  served  the  terrace  of 
houses  making  use  of  this  cesspool  that  the  contents  of  the 
latter  soak*-^  into  the  well ; the  residents  were  therefore 
virtually  drinking  their  excrement  in  a diluted  form ! In 
this  outbreak  18  cases  occurred  in  three  houses,  12  out  of  18 
persons  being  attacked  in  one  house.  It  is  no  wonder  that 
the  model  by-laws  of  the  Local  Government  Board  which 
liave  relation  to  the  construction  of  cesspools  should  be  of 
their  present  strict  nature ; and  it  will  be  well  when  those 
authorities  who  feel  unable  altogether  to  discard  cesspools 
shall  have  not  only  adopted  ouch  by-laws,  but  determine  to 
enforce  them. 


Frost  and  Tha-w'  in  Eelation  to  Typhoid  Fever. 

That  such  factors  as  frost  and  thaw  should  have  any  direct 
bearing  on  waterborne  typhoid  seems,  perhaps,  at  first  sight 
unlikely;  but  a closer  study  of  the  subject  will  soon  show 
that  these  are  very  important  factors  in  the  spread  of  fever. 
I can  best  demonstrate  tt.is  by  reference  to  instances  in  which 
they  have  seemed  to  play  a part.  The  first  case  to  which  I 
make  reference  is  Malpas  (No.  27),  where  in  February  of  1871 
a case  of  typhoid  fever  proved  fatal  while  a hard  frost  was 
prevailing.  8o  severe  was  the  frost  that  no  water  could  be 
obtained  from  the  works.  But  soon  after  a thaw  set  in  “ the 
sewage- irrigated  surface  of  the  fields  was  thawed,  and  the 
inhabitants  began  to  drink  water  just  adulterated  with  the 
pent  up  sewage  of  weeks,”  probably  infected  by  human 
excrement.  A month  after  the  first  fatal  < a e the  disease 
suddenly  broke  out  in  all  parts  of  the  village.  Only  those, 
however,  obtaining  water  from  the  lower  portion  of  the 
village  were  attacked,  their  supply  being  taken  after  it  had 
been  conducted  through  sewage-polluted  meadows.  School 
children  from  outside  who  were  attacked  were  both  con- 
sumers of  the  implicated  water  and  usrrs  of  the  infected 
school  privy.  A very  remarkable  outbreak  was  that  at  Cross- 
hill, in  1875,  the  village  of  Eaglesham  also  being  involved 
(No.  76),  and  one  in  which  a hard  frost  and  subsequent  thaw 
b )th  had  part — the  first  as  a retarder  of  the  prevalence  and 
the  latter  as  the  means  of  rapid  spread  of  the  fever.  The 
facts  are  as  follow : 

Typhoid  attacked  the  inmates  of  a farm  in  Novemb  r 
during  hard  frost  which  lasted  some  five  weeks.  The  stools 
of  at  least  twenty  patients  from  adjacent  houses  invaded  a 
month  later  were  cast  into  privies  which  drained — as  did  also 
a dung-stead  in  the  farmyard— towards  a streamlet  forming 
the  water  supply  of  another  dairy.  The  hous<  s just  men- 
tioned got  their  fever  undoubtedly  from  use  of  water  from 
two  wells  which  caught  the  soakage  of  the  infected  dung- 
stead  at  the  farm  fir,-t  invaded.  Whilst  the  privies  thus 
infected  by  the  typhoid  excreta  remained  frost-bound  no 
harm  followed  this  disposal  of  the  dejecta ; but  when  the 
frost  broke  and  the  accumulated  privy  contents  were  swept 
into  the  streamlet,  then  fever  began  to  quickly  assume  ugly 
proportions  in  the  consumers  of  the  milk  of  the  dairy  making 
use  of  this  specifically  poisoned  water.  Of  282  families  using 
the  implicated  milk  of  two  farms  which  had  a polluted  water 
supply,  no  fewer  than  94  were  invaded,  against  only  18  of 
242  other  families,  and  of  these  18  no  fewer  than  10  occasion- 
ally partook  of  the  milk  in  question.  The  area  covered  by 
the  outbreak  was  somewhat  wide. 

Much  later  we  have  the  case  of  the  fever  outbreak  at  King’s 
Lynn  (No.  189),  to  which  I shall  have  occasion  to  refer  again 
in  other  connection,  and  where  typhoid  excreta  from  a series 
of  patients  weie  cast  during  frost  upon  a garden,  and  were 
carried  down  by  heavy  rainfall  and  melting  snow  to  the 
river  Gay  wood  which  flowed  at  the  bottom  of  the  garden  in 
ques-ion.  The  water  supply  is  drawn  from  the  river,  which 
thus  received  the  specific  pi  ison  of  typhoid.  The  outbreak 
was  of  vast  proportions,  and  was  preceded  by  much  diarrhoea, 
the  data  leaving  no  doubt  as  to  the  epidemic  being  of  water- 
borne origin. 

I he  lesson  to  be  taught  by  these  occurrences  is  that, 
though  frost  may  seem  to  make  safe  action  which  would 
be  considered  unsafe  in  ordinary  times — such  as  the  throwing 
of  excreta  on  privies  and  the  like — yet  that  the  germs  of 
typhoid  are  as  actively  potent  for  harm  after  endurance 
through  a time  of  exposure  to  the  agency  of  frost  as  though 
they  had  been  newly  cast  on  the  receptacles,  from  which  they 
have  to  be  ejected  later  by  the  action  of  heavy  rains  and  the 
accompanying  thaw.  The  further  lesson  should  be  learned 
that  all  excreta  should  be  properly  treated  ere  they  are  dis- 
posed of  anywhere.  Only  as  lately  as  1893  Dr.  Bruce  Low, 
investigating  an  outbreak  of  typhoid  fever  in  the  urban 
district  of  Shildon  and  East  Thickley,  in  co.  Durham,  had 
occasion  to  refer  to  the  practice  of  throwing  the  dejecta  of 
patients  on  to  privy  middens  in  an  untreated  form,  as  having 
contributed  to  the  spread  of  the  disease.  And,  apart  from  the 
action  of  thaw  following  frost  in  regard  of  privy  middens  thus 
specifically  infected,  there  is  the  further  danger  of  the  poison- 
ing of  food  supplies  in  adjacent  larders  and  living  rooms  by 
the  effluvia  from  these  filth  receptacles  ; one  instance  of  milk 
infection,  with  consequent  spread  of  typhoid  among  the 
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customers  of  the  dairy,  being  much  commented  on  by  Dr. 
Bruce  Low  in  the  very  report  to  which  I have  just  alluded. 

Rain  Stobms  in  Relation  to  Typhoid  Fever. 

Near  akin  to  the  matter  just  left  is  this  of  rain  storms,  since 
it  frequently  happens  that  a thaw  is  accompanied  by  rains, 
helping  the  more  quickly  to  cause  the  germs  of  disease  to 
travel  over  the  ground  in  the  direction  of  water  supplies. 
That  rain  storms  have  been  very  potent  factors  in  the  spread 
of  typhoid  1 shall  be  able  to  show  by  a few  references  to  out 
breaks  which  have  resulted  as  a corollary  of  their  occurrence. 
At  Nunney,  in  Somerset.'-hire  (No.  43),  Dr.  Ballard  made 
inquiry  into  an  outbreak  of  typhoid  in  1872,  which  was  the 
result  of  carelessly  deposited  excreta  from  an  imported  case, 
and  from  others  which  followed  in  the  house.  Heavy  rains 
came  which  had  as  their  consequence  the  washing  into  a brook 
of  the  excreta  in  question,  the  brook  forming  the  source  of 
wafer  supply.  Actual  excrement  from  patients  was  finding 
its  way  into  the  brook  for  several  months  half  a mile  above 
the  village.  With  the  carting  of  good  water  to  the  village  the 
disease  soon  disappeared.  At  Armley,  in  1872  (No.  44),  a well 
ust  d by  a dairy  was  sunk  in  a porous  soil,  and  so  as  to  favour 
pollution  by  sewage  matter.  Evacuations  from  a case  of 
typhoid  at  the  farm  were  thrown  on  to  the  dung  heap;  and 
after  copious  rains,  such  as  would  render  easy  the  percolation 
of  infective  material  to  the  water,  the  fever  began  to 
operate,  ceasing,  so  far  as  customers  of  the  dairy 
were  concerned,  a fortnight  after  the  pump  handle 
was  chaintd  up.  In  the  same  year,  at  Hucknall  Torkard, 
where  typhoid  was  endemic  (No.  45),  the  disease  became  sud- 
denly epidemic  after  rain  storms  which  washed  the  contents 
of  privies  and  middens  into  the  wells  and  streams  whence  the 
water  supply  was  drawn.  True  the  people  were  also  breath- 
ing impure  air  ard  living  in  damp  houses.  My  last  refer- 
ence has  to  do  with  an  outbreak  seven  years  later  in  Alcester 
(No.  105),  investigated  by  Dr.  G.  H.  Fosbroke,  the  health 
officer.  In  August  heavy  floods  caused  washing  of  foul  mat- 
ters from  privies  and  the  like  into  the  already  polluted  sub- 
soil wells.  Indeed,  the  privies  and  wells  were  alike  over- 
flowed by  rains.  Consumers  of  the  public  water  service 
escaped,  all  the  cases  being  in  well  users.  The  danger  to 
shallow  wells  here  depicted  must  ever  remain  while  methods 
of  excrement  such  as  have  been  described  are  permitted  to 
obtain.  Whilst  people  harbour  filth  in  the  near  vicinity  of 
dwellings  and  at  the  same  time  draw  water  from  surface  wells 
quite  closely  adjacent  to  the  filth  receptacles  referred  to,  the 
resulting  inferminglii  g of  con'ents  muit  ever  be  a factor  to 
be  considered  in  tracing  out  the  cause  of  disease  prevalenct  s 
in  places  thus  circumstanced.  IVople  must  not  expect  to 
utilise  fwo  neighbouring  holes,  the  one  as  a cesspool  and  the 
other  as  a well,  with  impunity,  or  without  sooner  or  later 
having  to  pay  a heavy  price  for  the  uncleanly  proceeding. 

Sewage  Disposal  in  Relation  to  Typhoid  Fever. 

The  problem  of  how  to  dispose  of  sewage  in  such  manner 
that  it  shall  not  cause  nuisance  or  pollute  waterways  has 
long  been  a difficult  one  for  sanitary  authorities  successfully 
to  /olve.  More  especially  does  the  question  abound  with 
difficulties  in  places  far  removed  from  tidal  watenvays.  As  a 
rule,  sea- coast  towns  have  little  trouble  as  to  how  to  get  rid 
of  their  liquid  sewage,  since  tides  favour  the  means  of  in- 
nocuous disposal  of  the  sewer  contents.  Time  and  again  has 
the  disposal  of  sewage  in  situations  dangerous  to  water  sup- 
plies been  the  cause  of  typhoid  outbreaks. 

As  instancing  the  way  in  which  sewage  effluent  has  led  to 
the  spread  of  enteric  fever,  I refer  to  the  cases  of  Lewes  and 
Beverley.  In  the  first-named  place,  Lewes  (No.  71),  Dr. 
Thorne  Thorne  made  inquiiy  on  behalf  of  the  Local  Govern- 
ment Board  into  an  outbreak,  comprising  486  cases,  which 
had  several  features  of  importance.  First  of  all  the  preva- 
lence was  the  indirect  result  of  the  accidental  action  of  some 
children  in  leaving  open  the  tidal  valve  of  an  inlet  pipe 
under  circumstances  now  to  be  described.  The  sewage 
of  Lewes  was  poured  into  the  river  Ouse.  This  river, 
polluted  as  it  thus  was,  had  tidal  relations  with  a stream 
which  was  at  times  used  as  a supplementary  source  of  water 
supply  for  the  town.  New  the  inlet  pipe  to  which  was  affixed 
the  valve,  which  had  been  playfully  left  open,  was  that  which 
admitted  water  from  this  Ouse-polluted,  stream,  and  the 


time  at  which  the  valve  had  thus  been  left  unprotected  was 
one  of  such  tidal  conditions  as  allowed  of  free  ingress  of  water 
from  this  stream.  A fortnight  later  typhoid  suddenly  broke 
out  in  consumers  of  the  public  water  service,  and  despite 
other  causes  of  spread  when  the  disease  had  fastened  on  the 
town,  there  were  no  less  than  80  per  cent,  of  attacks  in  con- 
sumers of  this  water  from  August  to  October.  And  it  seems 
certain  that  other  sufferers,  wlio  habitually  drank  well  water, 
also  at  some  time  before  the  attack,  partook  of  the  public  ser- 
vice. 

The  second  instance,  that  of  Beverley,  was  of  a different 
class,  having  reference  to  the  disposal  of  the  sewage  of  an  in- 
stitution on  land  not  far  from  the  town  well  (No.  152).  The 
sewage  was  disposed  of  by  irrigation  at  irregular  intervals, 
the  field  thus  treated  being  contiguous  to  both  well  and 
reservoir.  Cases  of  typhoid  had  occurred  in  the  institution, 
and  it  is  held  that  the  specific  poison  of  the  disease  had  been 
carried  with  the  sewage  over  the  field  and  thus  into  the  well. 
The  evacuations  of  the  patients  were  thrown  untreated  down 
the  waterelosets  draining  to  the  field  in  question.  The  out- 
break in  the  town  was  both  sudden  and  widespread,  66  of  the 
first  68  persons  attacked  being  consumers  of  the  water  from 
the  well  near  the  sewage  field.  The  evidence  against  the  well 
water  was  most  conclusive,  and  the  means  by  which  it  ac- 
quired its  poisonous  quality  admit  of  but  little  doubt. 

Here,  then,  in  these  two  instances  of  differing  methods  of 
sewage  disposal  we  have  examples  of  the  way  in  which 
dangerous  conditions  may  aiise  through  the  water  carriage 
system  in  our  towns.  The  whole  subject  of  sewage  disposal 
is  much  too  large  to  be  discussed  here,  but  it  may  be  laid 
down  as  a rule  which  should  never  be  departed  from  that  all 
sewage  disposal  works  should  be  so  far  away  as  to  render  them 
absolutely  harmless  to  any  water  supply  that  may  be  in  their 
neighbourhood,  gathering  grounds  being  specially  held  in 
mind  in  determining  upon  the  spot  at  which  the  disposal 
shall  take  place.  The  law,  indeed,  in  this  respect  seems  to 
be  open  to  much  improvement,  since  as  matters  stand  it  ap- 
pears to  be  within  the  province  of  a sanitary  authority  to 
carry  out  woiks  of  sewage  disposal  on  the  gathering  grounds 
of  adjacent  di>tricts  and  to  do  such  things  with  their  sewage 
as  may  distinctly  endanger  the  contents  of  rt  servoirs  and  the 
like.  This  power  should  be  removed  and  that  speedily. 

Polluted  Subsoil  Water. 

That  water  levels  in  the  subsoils  have  had  much  to  do 
with  pollution  of  water  services  there  is  ample  evidence 
to  demonstrably  show.  On  looking  through  n y tables 
I have  had  little  trouble  in  picking  out  excellent  examples 
of  the  results  of  the  action  of  these  underground  waters 
having  found  their  way  into  wells  and  such  like  sources  of 
domestic  supply,  carr\ing  with  them  that  which  has  set 
typhoid  going  in  a district  by  the  score  of  crses  and  with 
many  deaths.  I here  give  reference  to  some  half  dozen  out- 
breaks related  to  subsoil  waters,  dealing  with  them  in  chrono- 
logical order. 

At  Terling,  in  Essex  (No.  9).  typhoid  lasted  from  December, 
1867,  to  March,  1868,  300  attacks  taking  place,  with  41  deaths. 
The  village  was  one  of  which  Dr.  Thorne  Thorne  had  to  report 
that  much  diluted  foul  material  had  evidently  long  been 
washing  into  wells,  which  were  everywhere  of  a shallow 
nature  and  subject  to  contamination.  Typhoid  was  endemic 
in  the  place.  A drought  had  lowered  the  water  levels;  but 
only  to  be  followed  by  a sudden  great  rise  in  the  levels  as 
the  result  of  melting  snow  and  the  like  after  heavy  frost, 
I'erling  being  the  only  village  in  the  neighbourhood  with 
such  a sudden  rise,  and  the  only  village  invaded  by  typhoid. 
The  rise  showed  that  the  wells  had  become  the  receptacles  of 
the  washings  of  the  filth-sodden  soil.  Equally  as  sudden  as 
the  rise  of  the  subsoil  water  was  the  increase  of  fever,  and 
the  relation  of  well  water  and  the  disease  as  cause  and  effect 
was  strongly  marked.  The  grouping  of  cises  around  certain 
wells  was  a feature  in  the  epidemic.  Sir  George  Buchanan 
has  told  how,  in  the  village  of  Wieken  Bonant,  also  in  Essex 
(No.  15),  there  was  relation  of  well  and  brook  in  the  matter 
of  water  levels  and  turbidity,  with  chance  of  specific  pollution 
of  the  well  by  way  of  the  brook  owing  to  the  disposal  in  a 
privy  close  to  its  wat'^rs  of  the  untreated  evacuations  of  an 
imported  typhoid  case  only  some  30  yards  above  the  well, 
the  water  in  the  well  and  brook,  moreover,  rising  and  falling 
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tr  gpther  in  times  of  flood  and  drought.  That  Ihe  epiden  ic 
which  followed  this  imported  case  was  one  caused  by  the 
water  of  the  public  well  thus  exposed  to  pollution  is  amply 
demonstrated  by  the  data  which  are  given  in  the  appendix, 
where  this  outbreak  finds  mention. 

At  Ilugglescote  and  Donnington,  in  1871  (No.  26),  a preva- 
lence was  caused  by  the  pollu'ion  of  wells  sunk  in  a sandy 
loam  largely  mixed  with  gravel.  The  disease  was  intro- 
duced in  jMay,  1868,  and  had  ever  since  been  endemic,  there 
having,  however,  been  intervals  of  freedom.  The  disease 
was  always  set  agoing  by  the  inter-relations  of  excrement 
disposal  and  wells.  Dr.  Home,  reporting  on  the  occurrence 
for  the  Privy  Council  Office,  thought  of  the  intervals  of 
freedom  as  probably  having  relation  with  the  dilution  by 
rainfall  of  the  infective  material  which  would  under  other 
conditions  have  caused  epidemic  spread  of  typhoid.  Low- 
ness of  wells,  coupled  with  intense  heat,  seemed  most 
favourable  to  spi'ead  of  the  disease.  Ten  years  later  an  out- 
break at  Dartford,  in  Kent  (N  «.  127),  has  much  interest  for  us 
in  regard  to  water  levels.  The  soil  in  which  the  local  wells 
were  sunk  was  excrementally  polluted,  and  pumping  opera- 
tions undertaken  in  1830  in  connection  with  sewer  laying  in 
the  lower  portions  of  the  district  had  resulted  in  lowering  the 
subsoil  wafer,  and  in  draining  away  the  liquid  contents  of 
cesspools  which  abounded.  As  a further  result,  wells  be 
came  contaminated  by  the  entrance  of  fresh  water  through 
the  soil  thus  fouled  by  the  escaped  contents  of  the  filthycess- 
pools,  disturbed  by  the  pumping  in  question.  The  original 
case  of  typhoid  led  to  specific  fouling  of  one  of  the  local  wells. 
The  outbreak  which  followed  on  the  pumping  was  almost 
confined  to  the  district  thus  disturbed.  The  last  case  to 
which  I refer  in  this  connection  is  that  of  the  Hants  County 
Ijunatic  Asylum  at  Fareham,  in  1888  (No.  171),  the  institution 
having  a model  sewerage  system  and  its  own  water  service. 
The  well  from  which  the  water  is  drawn  had  in  its  near 
vicinity  some  leaky  drains,  and  the  pumping  for  purposes  of 
drawing  water  influenced  the  level  of  the  underground  water 
far  beyond  the  polluting  media  of  the  neighbouring  cemetery 
and  sewage  iarm,  from  the  direction  of  which  the  subsoil 
water  comes.  Here,  then,  in  these  five  samples  of  Ihe  rela- 
tion of  subsoil  water  and  typhoid  fever  we  have  evidence  of 
the  potency  of  such  water  for  harm.  Where,  as  in  too  many 
places  is  still  the  case,  the  wells  and  cesspools  remain  in  close 
proximity,  the  movements  of  subsoil  water  are  an  important 
feature  in  the  sanitary  condition  of  the  locality.  In  soils 
whiih  readily  permit  of  scabage,  the  intermingling  of  the 
contents  of  the  wells  and  cesspools  will  not  long  be  a matter 
of  uncertainty.  Such  intermingling  of  filth  and  water  cannot 
be  continued  without  grave  risk  of  definite  disease  becoming 
endemic,  if  not  at  times  epidemic.  We  have  seen  that  in- 
tervals may  occur  in  which  water- spread  disease  seems  to 
have  been  eradicated,  but  only  to  break  out  afresh  at  a later 
stage,  and,  it  may  well  be,  with  renewed  virulence.  Only 
too  many  of  our  towns  are  built  on  sites  which  have  been 
suhj.ct  to  excremental  pollution  for  very  many  years,  and 
which,  having  to  act  at  once  as  excremental  and  water-bear- 
ing strata,  are  well  situated  as  disease  disseminators.  It  will 
be  well  when  people  cease  to  draw  water  from  the  near  vici- 
nity of  aggregated  dwellings,  especially  when  a water-carriage 
system  of  sewage  disposal  is  wanting.  Diluted  excrement 
may  be  drunk  without  the  consequence  of  specific  disease 
only  so  long  as  specific  poison  of  the  subsoil  and  the  water  it 
carries  is  not  brought  about.  But  the  penalty  of  living  amid 
filthy  surroundings  must  be  paid  sooner  or  later. 

Deainage  from  Farmsteads  and  Manured  Fields. 

It  is  nearly  thirty  years  since  the  eyes  of  sanitarians  began 
to  open  to  the  fact  that  danger  to  the  public  health  was  aris- 
ing by  reason  of  the  drainage  of  manured  fields  being  carried 
into  town  water  supplies.  The  use  of  night  soil  for  manurial 
purposes  w’as  just  then  coming  into  more  general  use,  and 
the  consequences  of  this  agricultural  proceeding  were  also 
becoming  apparent  in  the  nature  of  watei borne  outbreaks  of 
typhoid.  In  1865,  20  deaths  from  this  disease  occurred  in  a 
rural  parish  near  St.  Neots,  Hunts  (No.  6),  through  which 
parish  ran  a brook,  the  water  of  which  was  used  for  drinking 
purposes.  tVithin  the  space  of  three  miles  of  its  course  this 
brook  received  the  drainage  of  three  farmsteads  and  that  of 


manured  fields.  The  majority  of  attacks  originated  in  cot- 
tages making  use  of  the  brook  for  domestic  water  supply. 

Another  instance  in  which  the  dr-»inage  of  manuied  fields 
did  much  to  spread  typhoid  was  that  of  Hebden  Bridge  in 
1884  (No.  155),  the  water  system  there  having  become  pol- 
luted by  such  drainage  from  fi-'lds  overspread  by  excreta  of 
human  and  animal  origin.  A heavy  rainfall  just  antecedent 
to  the  outbrf  ak  assisted  in  carrying  with  it  a large  amount  of 
filth  to  the  cisterns  situate  at  various  heights  on  the  slope  of 
a valley,  and  fed  by  springs  in  the  hill  above.  At  a higher 
part  of  the  hillside,  but  near  the  springs  and  channels  lead- 
ing to  the  cisterns,  weie  not  only  n anured  meadows,  but 
also  privy  pits  and  manure  heaps,  showing  drainage  towards 
the  water  troughs.  The  water  sources  heie  in  question  were 
found  fault  with  a few  years  later  by  the  late  Dr.  David 
Page,  when  inquiring  into  a pr.  valence  of  enteric  fever  in 
the  village  of  Mylholmroyd  in  the  neighbourhood,  the  Heb- 
den Bridge  and  Midgley  divisions  of  this  then  (sanitarily 
speaking)  much-divided  village  being  principally  referred  to 
in  this  connection.  I quote  from  his  report. 

“ Small  streams  descending  the  hillsides  are  the  chief  local 
sources  of  water  supply.  None  of  these  can  be  said  to  be  safe 
from  contamination  by  washings  from  meadows  and  manuicd 
lands,  and  of  some  there  is  manifest  exposure  to  gross  pollu- 
tion by  excremental  filth.  This  is  notably  the  case  of  the 
chief  local  supoly  on  the  north  side  of  the  village  in  Hebden 
Bridge  and  Midgley  divisions.  The  water  is  conveyed  in 
pipes  from  a so-called  spring  on  the  hillside,  is«uing  from 
beneath  the  meadow  land  of  a farm  at  ahigher  level.  At  this  fa-m 
a strong  flow  of  water  issuing  from  underneath  the  manure  heap 
and  receiving  its  drainage  was,  at  the  time  of  my  visit,  irrigat- 
ing the  meadows  in  question,  upon  the  surface  of  which  it 
ultimately  disappeared.  The  farmer  pointed  out  that  occa- 
sionally the  flow  of  water  was  diverted  and  turned  through 
the  farm  buildings  and  a common  privy  for  the  purpose  of 
washing  out  their  contents  upon  the  meadows,  and  he  ex- 
plained that  by  diverting  it  altogether  from  the  field,  the 
volume  of  water  at  the  spring  below  became  sfriously 
diminished.  Another  local  source  is  a spout  in  a yard  ad- 
joining the  White  Lion  Inn  in  Midgley  division.  Its  gather- 
ing ground  is  in  meadow  land  on  the  other  side  of  Bochd  de 
Canal,  under  which  it  is  conveyed  in  a conduit  of  unknown 
material  to  the  spout.  It  was  formerly  exposed  to  pollution 
from  a midden  privy  said  to  have  been  placed  on  the  line  of 
pipe,  and  at  the  present  time  there  is  a midden  privy  within 
6 feet  of  it.  An  analysis  made  in  Januaiy  last  warrants  the 
analyst  in  describing  a particular  sample  of  this  water  as 
having  the  characteristics  of  a good  and  pure  drinking 
water.” 

A very  flagrant  case  of  the  use  of  water  exposed  to  manurial 
drainage  came  to  light  so  recently  as  1886.  having  been  dis- 
covered by  Dr.  Franklin  Parsons,  of  the  Local  Government 
Board,  when  inspecting  the  urban  district  of  Ashton-in- 
Makerfield.  Despite  his  warning  to  the  san'tary  authority. 
Dr.  Wheaton,  visiting  the  same  district  in  1893  in  relation 
to  a prevalence  of  enteric  fever,  had  occasion  to  report  as 
follows : 

“ The  water  is  derived  entirely  from  the  surface  drainage  of 
cultivated  land.  In  1886  Dr.  Parsons,  one  of  the  Board’s 
iMedical  Inspectors,  found  that  parts  of  the  gathering  ground 
were  manured  with  the  contents  of  the  privies  and  middens 
of  the  distiict,  and  drew  the  attention  of  the  sanitary  autho- 
rity to  the  dangers  arising  from  this  practice.  Incredible  as  it 
may  seem,  the  practice  of  manu'ing  parts  of  the  gathering 
ground  with  privy  manure  from  the  district  was  continued, 
and  this  material  had  been  applied  to  the  land,  even  in  the 
immediate  neighbourhood  of  the  reservoir,  up  to  the  middle 
of  1892  ; so  that  there  could  be  no  doubt  that  surface  water 
from  fields  manured  in  this  way  obtained  entry  to  the  re- 
servoir. Since  the  onset  of  the  fever,  however,  the  use  of 
manure  of  any  sort  on  the  land  in  the  neighbourhood  of  the 
reservoir  has  bi  en  discontinued  and  none  has  been  disposed 
of  in  this  way  since  July,  1892.” 

But  the  fact  remains  that  a practice  so  foul  and  dangerous 
as  is  here  reported  on  was  allowed  to  persist  with  the 
full  knowledge  and  consent  of  the  so-called  local  “ health 
authority.” 

But  this  part  of  my  report  would  not  be  complete  if  I did 
not  advert  to  the  still  more  flagrant  instance,  if  possible,  of 
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the  town  of  Penrith,  reported  on  by  Dr.  Bruce  Low  for  the 
same  Board  in  1893,  in  connection  with  an  outbreak  of 
typhoid  fever,  most  probably  waterborne,  in  1891,  and  to 
which  I have  already  made  passing  reference  in  my  short 
account  of  outbreaks  of  doubtful  causation.  From  this  town 
a petition  had  reached  the  Local  Government  Board  in  which 
some  200  residents  complained  of  the  defective  state  of  the 
water  supply,  and  not  without  cause.  Time  and  again  the 
matter  had  been  brought  before  the  sanitary  authority,  but 
with  little  avail.  I cannot  do  better  than  quote  what  was 
said  on  the  subject  of  Dr.  Low’s  report  in  the  British  Medi- 
cal Journal  at  the  time  of  issue  of  the  document.  The 
Journal  of  iMay  12th,  1891,  in  commenting  on  the  report,  said  : 
“The  supply  is  taken  from  the  river  Eamont,  about  three- 
quarters  of  a mile  from  the  town,  and  within  the  borough 
itself.  It  is  pumped  without  filtration  to  the  town,  first  pass- 
ing down  the  village  street  to  the  pumping  station  in  pipes 
through  the  village,  laid  in  duplicate  and  extremely  defective 
and  leaky,  having  in  their  near  neighbourhood  eleven  privies, 
slop  water  pipes,  dung  heaps,  etc.,  the  subsoil,  moreover, 
being  of  a porous  gravelly  nature.  And  we  read  that  when 
the  intake  pipe  is  closed  there  can  still  be  pumped  a con- 
siderable quantity  of  water,  pointing  to  insuction  of  the 
contaminated  subsoil  water.  The  river  is  subjected  to  many 
and  gross  pollutions  in  its  course  of  five  miles  from  the  lake 
of  Ulleswater,  for  we  read  of  the  discharge  of  crude  sewage 
from  the  villages  of  Pooley  Bridge,  Yanwath,  Dacre,  Stainton, 
and  others ; whilst  scattered  houses  and  heavily  manured 
fields  add  their  quota.  But  perhaps  the  most  revolting  in- 
stance is  that  of  a farm  on  the  fields  of  which  is  spread  at 
times  the  sludge  from  the  settling  tanks  of  the  Penrith 
sewage  outfall  works.  This  sludge  consists  largely  of  human 
excrement,  which  in  times  of  flood  or  heavy  thaw  can  be 
washed  into  the  drinking  water,  and  thus  furnish  an  instance 
of  the  economy  of  Nature  which  the  people  of  Penrith  never, 
we  are  sure,  had  in  contemplation.”  Dr.  Low  goes  on  to  state 
that,  notwithstanding  this  disgraceful  condition  of  affairs, 
the  sanitary  authority  were  content  to  go  on  patching  up 
this  dangerous  river  supply  instead  of  going  in  for  an 
extraneous  service  safe  from  the  risks  to  which  the  present 
supply  mu?t  ever  expose  the  town.  The  consequences  of 
the  importation  of  cholera  into  Penrith,  and  the  discharge 
into  the  sewers  and  thence  into  the  settling  tanks  of  the 
evacuations  of  cholf-ra  patients,  are  not  pleasant  to  dwell 
upon.  Sludge  spread  on  the  drainage  areas  of  the  river  under 
such  circumstances  would  endangnr  the  whole  place,  and 
might  not  unlikely  lead  to  widespread  infection,  for  the  land 
on  which  sludge  has  hitheito  been  spread  is  only  a mile 
above  the  intake,  and  specific  pollution  of  the  town  supply 
is  to  be  thought  of  as  more  than  probable  granted  the  pre- 
sence of  the  germs  of  Asiatic  cholera  in  the  sludge  in  ques- 
tion. Here,  then,  is  a town  situate  in  the  heart  of  England’s 
choicest  scenery,  happy  in  possessing  a water  supply  which 
would  be  condemned  in  any  dirty  Continental  town.  Not 
deeming  it  sufficient  to  draw  its  water  from  a river  exposed 
to  numerous  kinds  of  poMution  more  or  less  outside  the 
jurisdiction  of  the  sanitary  body  charged  with  safeguarding 
the  public  health,  the  people,  or  most  of  them,  have  been 
satisfied  to  drink  water  which  has,  it  may  be,  at  times  been 
no  other  than  a weak  solution  of  their  own  excrement. 

These  and  many  other  like  instances  to  which  I might  refer 
only  give  prominence  to  the  idea  which  I have  long  put  forward 
that  county  councils  should  have  very  full  and  definite  powers 
in  respi  ct  of  water  supplies.  That  water  should  be  allowed  to 
be  served  to  a community  from  a source  obviously  in  danger 
of  contamination  is  monstrous,  and  should  not  for  one 
moment  be  tolerated.  Yet  the  matter  is  of  only  too  common 
occurrence.  Every  year  but  adds  to  the  already  long  list  of 
epidemics  of  preventable  disease  caused  by  the  agency  of 
water  supplies  open  to  the  polluting  media  of  manured 
fields,  sewage-fed  streams,  etc.  The  history  of  waterborne 
typhoid,  as  detailed  in  the  appended  tabular  statement,  is 
largely  a record  of  extreme  neglect  on  the  part  of  health 
bodies  here,  there,  and  everywhere.  If  local  interests  are 
not  sufficiently  strong  to  prevent  the  continuous  running 
after  the  cheap  and  nasty  insanitary  “ sanitation” — so-called 
— then  it  is  high  time  that  some  other  authority  were  empow^ 
ered  to  step  in  and  take  the  reins  of  sanitary  government. 

I do  not  limit  myself  to  the  matter  of  water  supplies  in 


this  way  ; but  I must  not  further  digress  from  mv  subject.  I 
have,  1 trust,  shown  the  extreme  necessity  of  can-f  .jl  attention 
to  the  mode  of  disposal  of  sewage  and  town  refu-e  in  rela- 
tion to  water  services,  and  the  haim  that  has  accrued  in 
the  past  for  want  of  such  attention. 

Diluted  Excreta  as  Water  Supplies. 

I have  in  the  last  heading  covered  much  of  the  ground  to 
be  examined  in  connection  wiili  the  subje<  t of  the  ii>fluence 
of  diluted  excrement  in  spreading  typhoid.  Thus  I have 
referred  to  Penrith,  just  dealt  with,  and  to  the  glaring 
instance  of  Ashton-in  Makertield.  But  there  remain  other 
cases  to  which  I would  like  to  invite  closer  attention  than  is 
given  by  mere  mention  in  tlie  appendix.  At  Annesley,  for 
example,  where  100  cases  arose  in  1»<70  (No.  19j,  Sir  George 
Buchanan  has  told  us  in  so  many  vvords  that  the  people  “drink 
their  own  excrement,”  there  being  a row  of  40  privies  kept 
dry  by  soakage  of  contents,  and  in  the  porous  soil  a well  sunk 
beneath  them  from  which  the  houses  chiefly  affected  pro- 
cured their  water.  The  fuither  distant  the  houses  from  the 
privies,  and  having  other  wells,  the  less  did  they  suffer. 
Again,  at  Basingstoke,  where  there  was  an  epidemic  in  1811 
(No.  30),  Dr.  Ballard  tells  us  that  excrement  and  water  supply 
were  so  intimately  associated  that  “throughout  the  town 
people  are  unwittingly  drinking  their  own  excrement.”  Wells 
were  sunk  in  a cesspool-riddled  soil  with  surface  water  seen 
at  times  standing  in  the  cesspits.  Wells  supplying  the  vil- 
lage of  Burton  Latimer  (No  41),  in  1872  were  so  circumstanced 
that  non-pollution  would  have  been  little  shoit  of  a miracle; 
and  the  first  of  some  250  cases  of  typhoid  which  occuried  was 
on  premises  where  the  well  was  within  20  feet  of  a hole  into 
which  slops  were  thrown.  In  the  case  of  the  Bristol  Lunatic 
Asylum  (No.  66),  diluted  sewage  had  for  years  been  used  with 
impunity  in  the  absence  of  specific  poison;  but  with  the  ad- 
vent of  fever  attacks  the  water  thus  sewage-laden  acquired  a 
new  property  and  typhoid  ensued.  In  the  instance  of  an  out- 
break at  the  Glasgow  Hospitals  in  1884  (No.  154),  evidince 
was  forthcoming  to  the  effect  that  cattle  had  been  rendered 
ill  by  the  consumption  of  water  which  contained  sewage  pro- 
ducts in  a large  degree.  It  was  milk  from  these  cattle  that 
had  seemed  to  give  rise  to  the  disease,  typhoid  fever,  which 
occurred  in  the  hospitals  to  the  number  of  101  cases. 

Moreover,  the  epidemic  at  the  villages  at  which  the  cattle 
drank  of  the  polluted  water  is  regarded  by  Dr.  Milroy,  of 
Kilwinning,  as  the  result  of  contamination  of  the  pump  well 
by  manure  from  Glasgow  itself,  such  manure  being  thought 
of  as  likely  to  have  contained  the  germs  of  typhoid.  Tem- 
porary disuse  of  the  pump  water  led  to  cessation  of  the 
fever;  but  its  re-use  was  followed  by  an  epidemic  manifesta- 
tion of  the  disease,  10  per  cent,  of  the  1,000  residents  suffer- 
ing fever  in  two  years.  It  certainly  is  a disgrace  to  our 
country  that  such  conditions  have  been  found  to  persist  at 
quite  recent  date  ; the  like  having  been  made  matter  of  com- 
ment many  years  back,  and  under  circumstances  which  one 
would  have  thought  would  have  led  to  State  action  of  a sort 
to  prevent  recurrence  of  filthinesses  so  disgusting  as  those 
referred  to  in  the  excellent  series  of  reports  of  Sir  John  Simon 
to  the  Privy  Council,  and  especially  that  for  the  year  1873  (ii) 
in  connection  with  the  subject  of  filth  diseases.  Were  Eng- 
land administered  from  a sanitary  pointof  viewin  the  manner 
in  which  her  position  in  the  world  of  sanitarians  demands, 
there  would  be  a speedy  weeding  out  of  authorities  whose 
chief  aim  in  their  corporate  existence  seems  to  be  to  see  lu'w 
little  they  can  possible  spend  on  matters  of  public  benefit 
from  a health  standpoint.  That  such  bodies  should  be  per- 
mitted to  live  is  a mistake  ; nothing  quickens  a lax  authority 
so  much  as  being  threatem  d with  annihilation,  and  nothing 
is  to  be  though  of  as  so  calculated  to  arouse  some  of  our  recal- 
citrant authorities  to  sanitary  activity  as  the  knowledge  that 
continued  inaction  will  bring  about  their  dissolution.  Ex- 
crement is  a matter  with  which  every  sanitary  body  will 
have  to  do,  and  the  sooner  the  commuijity  learn  that  the  safe 
disposal  of  this  commodity  is  one  of  vital  moment  for  the 
sake  of  the  public  health,  the  sooner  will  the  ever  recurring 
instances  of  epidemic  spread  of  disease  on  account  of  pollu- 
tion of  drinking  water  by  inattention  to  this  question  cease 
to  be  heard  of.  And  he  community  must  be  taught  ere  they 
can  learn ; and  they  can  only  be  taught  by  those  who  have 
been  themselves  imbued  with  the  notions  which  it  is  deoir- 
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aWe  thus  to  inculcate  in  others.  So  here,  again,  I would  see 
drastic  action  taken  where  the  elementary  principles  of  cause 
and  efi'ect  are  neglected,  and  where  the  persistent  bringing 
into  close  association  of  the  disease- provoking  excrement  and 
the  domestic  water  supply  is  regarded  with  equanimity 
bordering  on  criminal  negligence. 

Rivebboenb  Typhoid  Fever. 

The  part  played  by  rivers  in  the  dissemii  ation  of  typhoid 
fever  has  been  increasingly  frequent  in  the  mind  of  sani- 
tarians of  late  years.  The  matter  of  water  suppln  s as  derivt  d 
from  Plnglish  rivers  is  one  of  very  great  importance,  seeing 
how  many  of  our  towns  are  dependent  on  the  water  ways 
for  their  domestic  supplies  The  subject  is  one  to  wliich  I 
must  give  some  little  amount  of  space,  having  regard  to  the 
fact  that  it  is  and  has  been  a hone  of  contention  as  to 
whether  rivers  can  give  rise  to  typhoid  epidemics  in  the  way 
with  which  they  have  been  credited  by  some  experts  in  sani- 
tary circles.  Leaving  the  contentic  us  portion  of  the  subject 
to  a later  page,  let  us  here  first  of  all  look  at  tlie  evidtnce 
lorthcoming  from  a perusal  of  the  appended  tabular  state- 
ment on  the  general  question  of  river  pollution  in  relation  to 
typhoid  outbreaks,  in  so  far  as  localised  occurrencrs  seem  to 
be  in  the  position  of  effect  from  such  pollution.  Passing  in 
review  some  of  the  cases  of  this  sort,  1 shall  leave  for  further 
and  more  detailed  discussion  the  his*^oric  Tees  Valley  epi- 
demics of  1890  91.  The  first  case  to  which  I refer  is  that  of 
the  outbreaks  of  1882  83.  as  Hitchin  (Xo.  145),  which  Mr.  W. 
id.  Power  investigated  for  the  Local  Gove  nmr  nt  Board,  and 
which  had  as  cause  the  pollution  of  the  river  Hiz,  so  called 
by  courtesy  more  thair  right,  since  it  is  described  as  “hardly 
more  than  a ditch.”  The  pumping  station  had  as  a defect 
the  means  whereby  backflow  of  water  could  at  times  take 
place  from  the  river,  the  latter  receiving  the  excremental 
refuse  from  houses  on  its  banks.  There  was  precedent  to 
each  of  the  outbursts  a fl.  od,  with  conse  quent  opportunity 
for  the  ba<  kflow  of  river  water  into  the  contents  of  the  purnjr- 
ing  station.  All  cau-es  other  ttian  water  cou'd  be  excluded 
an  1 only  those  persona  consuming  the  public  supply  suffered 
under  the  disease,  well  water  drinke  rs  escaping,  except  in  a 
few  instances  where  opportunity  had  been  given  for  partial 
use  of  the  implicated  service.  I may  conveniently  speak  of 
the  next,  two  instances  at  once  in  view  of  the  fact  that  they 
were  both  of  them  outbreaks  related  to  use  of  the  same  river, 
namely,  the  Trent.  They  are  the  cases  of  the  Gainsborough 
rural  district  (No.  174),  and  of  the  town  of  Newaik  (No.  180), 
the  disease  in  the  first  named  having  lingered  at  least  during 
the  period  January,  1889,  to  June,  1893,  and  in  the  latter  from 
January,  1890,  to  June,  1893;  these  periods  being  those  for 
which  it  was  possible  to  ot)tain  accurate  details  of  the  attacka 
occurring.  The  river  Trent  is  subject  to  such  gross  pollution 
ihat  I really  think  I may  be  pardoned  if  I quote  from  the 
report  on  the  outbreaks  which  was  made  by  i)r.  Bruce  Low 
for  the  Local  Govrrnment  Board,  where  he  especially  refers 
to  the  condition  of  the  river.  He  says  : 

“ Almost  from  its  source  the  Trent  becomes  polluted  with 
sewage.  The  river  and  several  of  its  tributaries  constitute 
the  natural  drainage  of  nearly  the  whole  of  Statfordshire.  In 
its  passage  through  the  densely-yopulated  I’ottery  district 
the  Trent  is  admittedly  polluted,  and  lower  down  the  crude 
sewage  of  many  placf  s,  as  well  as  the  eflluents  from  sewage 
farms,  mingle  with  the  water  s of  the  Trent  and  its  tributarits. 
Taking  two  tributaiies  as  samples  of  the  others,  the  Tame — 
winch  receives  sewage  from  Birmingham,  more  especially  at 
times  of  heavy  rainfall,  and  from  the  Black  Country — is 
highly  polluted  ; and  lower  down,  the  Derwent,  wiiieh  flows 
through  the  centre  of  Deibyshire  to  the  Trent,  receives  the 
crude  sewage  of  such  places  as  Bakewell,  Matlock  Bridge, 
Matlock  Bath,  Belper,  Derby,  Alvaston  and  Boulton,  having 
a conrbined  population  of  nearly  120,000.  The  sewage  of 
Nottingham  is  disposed  of  upon  land  adjoining  the  Trent  at 
Burton  Joyce,  about  five  miles  fi'om  the  town  and  about 
eighteeri  miles  above  Newark.  The  effluent,  owing  to  the 
care  wirich  has  been  and  is  being  taken  with  the  preparation 
of  the  land  used  as  a sewage  farm,  is,  under  ordinary  cir- 
cumstances, clear  and  free  from  objectionable  smell.  But  in 
times  of  heavy  rainfall  it  is  found  necessary  to  turn  the  con- 
tents of  the  flooded  sewers  of  Nottingham  direct  into  the 
Trent.  In  this  and  other  ways  much  untreated  sevvage  at 


times  reaches  the  river.  Still  lower  down  the  crude  sewage 
of  Newark  passes  directly  into  the  Trent,  and  farther  down 
still  the  town  of  Gainsborough  discharges  its  sewage  into 
the  river.  In  addition  to  tlie  towns  last  mentioned,  the 
whole  of  the  intervening  places  on  the  river  drain  into  the 
Trent  without  any  attempt  at  purification  of  their  sewage. 
Into  the  lower  section  of  the  river,  with  which  this  report  is 
more  especially  concerned,  there  is  drained  a considerable 
area  of  heavily- manured  land;  so  that  after  heavy  rains  the 
river  is  contaminated  by  the  washing  into  it  of  more  or  less 
towns’  manure  and  night  soil  imported  from  large  urban 
districts.  The  town  of  Nottingham,  for  example,  where  the 
pail  system  is  still  in  use,  has  to  dispose  of  more  than  1,000 
tons  of  night  soil  every  week.  Much  of  it  is  taken  by  boats  to 
neighbouring  dii-tricts,  the  natural  drainage  of  which  is  to 
the  river.  Such  manure  would  be  liable  at  any  time  to  con- 
tain the  bowel  discharges  of  enteric  fever  patients  and  of 
persons  suffering  from  diarrheea.” 

This  short  statement  very  succinctly  lays  before  the  reader 
the  gross  state  of  this  river,  and  will  lead  him  to  be  less 
sceptical,  even  if  previously  di.-^posed  so  to  be,  as  to  the  rela- 
tions of  the  wateiway  with  disease  in  those  persons  com- 
pelled to  drink  of  its  waters.  Not,  however,  that  compulsion 
has  entered  solely  into  the  matter,  since  Dr.  Low  tells  us  of 
a sneaking  affection  for  the  river  water  on  the  pait  of  river- 
side dwellers.  lie  relates  how  one  “ enthusi  istic  admirer  of 
Trent  water  in  a riverside  village  after  drawing  a pailful  of 

water  from  the  river  to  fill  his  teakettle found  solid  fseces 

in  the  pail.”  I need  hardly  say  that  the  disuse  of  the  river 
followed  as  a matter  of  course.  For  the  rest  I quote  from  a 
notice  of  the  report  in  the  Journal  of  March  lOth,  1894: 

“ On  the  subject  of  fever  prevalence  in  association  with 
Trent  water.  Dr.  Low’s  facts,  briefly  stated,  are  as  follows : 
In  the  Gainsborough  rural  sanitary  district  in  the  four  years 
and  a-half  ended  June,  1893,  there  were  192  known  cases  of 
fever,  of  which  1G7  occurred  in  10  villages,  with  5 700  in- 
habitants, using  mainly  water  from  the  Trent  or  Chesterfl.  Id 
canal,  the  latter  being  also  grossly  polluted.  There  were 
only  25  cases  in  51  villages,  with  over  13,000  people,  using 
welt  water.  The  respective  attack  rates  were  29  and  2 per 
1,000  living.  Of  the  25  cases,  4 may  be  deducted  as  imported, 
and  other  2 as  probable  users  of  Trent  water.  In  Newark,  of 
53  cases  of  fever  in  1890,  73  per  cent,  used  the  public  water 
services;  of  125  cases  in  1891,  the  percentage  was  91;  of  69 
cases  in  1892,  it  was  68;  and  of  50  cases  in  the  first  half  of 
1893,  82  per  cent,  used  the  public  supply  ; the  percentage  of 
sufferers  doing  so  being  78  5 in  the  whole  period  of  3^  years. 
The  public  service  here  in  question  was  from  wells  and 
culverts  on  the  banks  of  the  Trnit  subject  to  admixture  by 
the  river  water.  All  other  probable  causes  of  fever  could  be 
eliminated.” 

An  instance  of  more  gross  pollution  can  scarcely  be 
imagined.  The  data  above  given  are  to  my  mind  convincing 
that  here  we  have  to  deal  with  a riverborne  disease,  and  be  it 
kept  in  mind  that  the  locality — the  Trent  valley— in  which 
these  conditions  have  been  found  to  be  prevailing  is  one  in- 
habited by  half  a million  souls.  The  matter  is  worse  when 
we  learn,  as  we  do  from  Dr.  Low,  that  sand  and  gravel  are 
taken  from  the  river  between  Newark  and  Gainsborough  for 
I'enewal  of  the  filteiing  materials  of  some  public  water  sup- 
plies. “Unless,”  says  Dr.  Low,  “previous  to  use  they  are 
subjected  to  careful  preparation,  such  materials  might  them- 
.'-elves  become  a source  of  danger.”  Especially  does  he  think 
of  danger  in  the  not  unlikely  event  of  cholera  importation 
into  the  Trent  valley,  previous  visitations  of  the  disease 
having  hit  the  Trentsiders  rather  heavily.  To  another  in- 
stance allusion  has  already  been  made  in  other  connection — 
namely,  that  of  King’s  Lynn  (No.  189).  I need  not  here  refer 
to  the  data  in  support  of  the  contention  that  the  epidemic  of 
typhoid  from  which  that  town  suffered  in  1891-92  was  water- 
borne. Nor  need  I again  set  out  the  circumstances  (which 
are  detailed  in  the  Appendix)  in  which  the  outburst  of  fever 
was  brought  about.  Let  it  suffice  to  state  that  the  river  Gay- 
wood  was  the  recipient  of  much  polluting  media,  and  that 
the  specific  poison  of  enteric  fever  was  shown  to  have  had 
opportunity  of  ingress  to  the  river  just  prior  to  an  outbreak 
of  diarrhoea,  which  was  in  turn  rapidly  succeeded  by  the 
graver  malady.  The  great  lesson  to  be  derived  from  this 
unhappy  experience  of  King’s  Lynn,  after  that  of  the  folly  of 
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taking  drinking  water  from  a polluted  river,  is  the  persistence 
with  which  the  town  council  of  the  borough  refused  to  listen 
to  competent  advice  to  leave  the  river  and  seek  otherwhere 
a supply  free  from  risk  of  danger.  It  is  only  after  this  bitter 
demonstration  of  the  evils  of  delay  that  the  sanitary  authority 
have  seen  fit  to  move  in  the  matter.  In  all  sueh  matters 
delays  are  indeed  dangerous.  But  the  instance  of  riverborne 
typhoid  round  which  most  interest  has  of  late  centred  is  that 
of  the  Tees  valley,  to  which  I have  recently  made  reference 
(No.  182),  and  which  demands  a full  description,  since  so 
much  depends  on  the  way  in  which  this  case  comes  ultimately 
to  be  looked  at  by  sanitary  experts.  I will  therefore  at  the 
outset  quote  the  brief  summary  of  the  case  inserted  in  the 
Bhitish  MEDrcAL  JouENAL  of  November  4th,  1893.  whilst  I 
at  the  same  time  reproduce  two  illustrations  from  the  report 
which  give  some  idea  of  the  state  of  the  river  banks  at  two 
places. 

“ Two  distinct  epidemic  prevalences  are  treated,  each  of  six 
weeks’ duration,  the  first  from  September  7th  to  October  18th, 

1890,  the  second  from  December  28th,  1890,  to  February  7ih, 

1891.  The  whole  area  dealt  with  is  one  of  706,020  acres,  or 
1,103  square  miles,  containing  half  a million  people  in  ten 
registration  districts,  comprising  thirty-two  separate  sanitary 
areas.  In  the  two  epidemics  1 4ii3  casts  of  enteric  fever 
were  heaid  of,  and  1,334  or  91  per  cent.,  occurred  among 
a population  of  just  over  250, (X)0  persons,  situate  in  three  of 
the  ten  registration  districts,  the  rates  of  attack  per  10,000 
being  29  and  24  respectively  in  the  two  epidemics,  against 
3.5  and  1 5 in  the  remaining  seven  districts,  with  a popu- 
lation almost  identical  in  point  of  numbers.  In  the 
matter  of  fever  deaths  this  special  area  had  rates  three  and 
five  times  greater  than  the  other  seven  districts.  In  re- 
gard of  sanitary  areas,  it  was  found  that  of  the  32  only  10 
had  excess  of  attack  rate,  9 of  these  being  in  the  special 
area  just  referred  to,  8 being  urban  and  2 rural  districts.  Of 
the  1,463  known  attacks,  1,352,  or  92  per  cent.,  occurred  in 
these  ten  districts,  with  rates  per  10,000  of  population  of  31 
to  3 and  26  to  1 as  compared  with  the  other  22  districts  in 
the  two  epidemics.  Judged  either  by  attack-  or  death  rates, 
the  exceptional  incidence  on  this  special  area  was  heaviest 
in  the  second  epidemic,  at  a season  when  enteric  fever  is 
not  apt  to  be  prevalent  in  this  country.  Dr.  Barry  enters 
at  great  length  into  the  statistical  data  here  briefly  sum- 
marised, and,  by  an  excellent  series  of  maps,  follows  the 
course  of  the  disease,  fortnight  by  fortnight,  in  the  invaded 
district  as  a whole  and  in  certain  towns  in  particular. 
Dr.  Barry  likewise  deals  very  fully  with  the  sanitary  cir- 
cumstances of  the  special  area,  and,  whilst  he  lays  bare 
some  glaring  insanitary  conditions,  which  call  loudly  for 
remedial  action,  he  has  been  unable  to  find  any  community 
of  sanitary  circumstance  other  than  water  supply.  But  in 
this  important  element  he  found  the  ten  excessively-invaded 
districts  in  common,  in  that  all  drank  of  Tees  water  distri- 
buted, after  a process  of  sand  filtration,  through  the  works 
of  the  Darlington  Corporation  or  the  Stockton  and  Middles- 
brough Water  Board.  This  water  was  laid  on  to  39  566 
houses  (all  but  447  in  the  special  area),  having  219  435  in- 
habitants, out  of  the  total  of  93,974  houses,  with  503,616 
inhabitants  in  the  gross  area.  On  the  219,435  persons  con- 
suming Tees  water  the  attack  rates  per  10  000  were  33  and  28 
in  the  two  epidemics,  in  the  284,181  persons  drinking  other 
water  the  rates  were  3 and  1.  Combining  the  two  epidemic 
periods,  15  persons  drinking  Tees  water  were  attacked  for 
each  unit  of  the  remaining  population.  (See  in  this  connec- 
tion the  accompanying  chart.)  It  is  difiicult  to  read  Dr. 
Barry’s  description  of  the  pollutions  to  which  the  River  Tees 
is  subject  above  the  water  intakes,  and  to  believe  that  p'-ople 
have  been  content  to  consume  its  waters.  This  portion  of  the 
report  is  illustrated  by  a series  of  plates  consisting  of  repro- 
duced photographs  revealing  some  of  the  ‘ stinking  abomina- 
tions’ along  the  banks  of  this  ‘ common  sewer’  and  ‘ public 
scavenger.’  We  read  of  some  twenty  villages  and  hamlets, 
and  of  the  town  of  Barnard  Castle,  draining  to  the  river  ; of 
washings  of  highly  manured  lands,  drainage  of  graveyards 
and  farmhouses,  of  privies,  urinals,  waterclosets  along  the 
foreshore;  of  ‘loads  of  stinking  refuse,’  ashes,  midden 
refuse,  gasworks  refuse,  and  other  accumulations  of  filth 
aiding  the  pollution  of  the  river,  especially  in  times  of  flood. 
Bo  long  ago  as  1875  the  river  was  known  to  .be  polluted,  on 


the  evidence  of  the  present  manager  of  the  Water  Board 
referred  to ; fifteen  years  later  expert  evidence  pointed  to  the 
‘ disgusting  and  offensive  ’ state  of  the  Tees  ; and  bacterio- 
logical examinations  of  its  waters  in  1887  gave  indication  of 
‘profound  sewage  contamination’  of  this  river,  which  had 
been  held  up  to  scorn  as  in  ‘ a disgraceful  state  of  pollution.’ 

“ Looking  to  the  amount,  character,  and  sources  of  the  filth 
finding  its  way  to  the  Tees,  and  also  to  the  numerous  oppor- 
tunities which  are  known  to  have  occurred  for  specific  con- 
tamination of  the  river  by  the  poison  of  enteric  fever,  it 
needed  only  times  of  flood,  coincident  with  the  periods  of 
disease  prevalence,  to  give  reasonable  explanation  of  the  two 
outbursts.  These  floods  actually  took  place,  the  epidemic 
periods  being  preceded,  the  one  by  a ‘ much  flooded  ’ condi- 
tion of  the  river  due  to  excessive  rainfall,  and  the  second  by 
‘ an  8-foot  flood,’  due  to  melting  snow.  ‘ Beldom,  if  ever,’ 
says  Dr.  Thorne  Thorne,  in  concluding  his  introduction  to 
the  report,  ‘ has  a case  of  the  fouling  of  water  intended  for 
human  consumption,  so  gross  or  persistently  maintained, 
come  within  the  cognisance  of  the  Medical  Department;  and 
seldom,  if  ever,  has  the  proof  of  the  relation  of  the  use  of 
water  so  befouled  to  wholesale  occurrence  of  enteric  fever 
been  more  obvious  and  patent.’” 

Such,  in  the  very  briefest  of  forms,  is  the  evidence  which 
Dr.  Barry  has  to  show  in  support  of  his  contention  that  the 
typhoid  prevalences  in  the  Tees  valley  were  ea  h and  both 
caused  by  the  consumption  of  water  from  the  river.  Had 
there  been  those  found  who  were  disposed  to  quarrel  with  the 
conclusion  at  which  Dr.  Barry  arrives,  I should  liave  been 
astonished ; my  astonishment  then  when  it  became  known 
that  a Royal  Commission  on  the  subject  of  the  water  supply 
of  London  had  been  unable  to  come  to  any  definite  view  in 
the  matter  can  be  better  imagined  than  described.  Yet 
such  is  the  case,  since  the  Royal  Commission  on  Metropolitan 
Water  Supply  have  reported  themselves  as  not  able  to  decide 
as  between  Dr.  Barry  and  his  official  supporters,  with  an 
abundance  of  substantial  evidence,  on  the  one  hand,  and  the 
expression  of  his  opinions  by  the  representative  of  the  Stock- 
ton  and  Middlesbrough  Water  Board,  who  gave  evidence 
before  the  Commission  on  behalf  of  his  Board,  on  the  other 
hand,  his  contention  being  that  the  disease  which  had  pre- 
vailed in  the  Tees  valley  was  not  Teesborne,  but  was 
dependent  on  other  conditions  than  water  for  its  cause  and 
spread.  I make  no  apology  for  large  quotations  from  the 
report  of  the  Commission  on  this  most  important  question  of 
the  relation  of  the  Tees  water  to  the  typhoid  outbreaks  which 
called  for  Dr.  Barry’s  investigation.  The  subject,  apart  from 
its  interest  in  this  particular  instance,  is  one  of  vast  concern 
for  the  public  health,  seeing  that  the  inability  of  the  Com- 
mission is  not  unlikely  to  do  harm  to  sanitary  progress  by 
standing  in  the  way  of  securing  that  water  supplies  taken 
from  water  ways  open  to  pollution  be  looked  upon  as  dis- 
tinctly dangerous  to  the  consumers.  Let  us,  then,  turn  to  the 
report  of  the  Commission,  and  see  what  they  have  to  say  on 
this  Tees  report. 

First  of  all  they  state  in  regard  of  the  “evidence  of  ex- 
perience ” that  enteric  fever,  equally  with  cholera,  can  be 
communicated  from  person  to  person  by  the  medium  of 
drinking  water.  This  much  they  admit  as  proven.  So 
far  good:  but  when  they  come  to  deal  with  this  local  case 
of  the  Tees,  their  unqualified  statement  on  the  matter  of 
drinking  water  is  found  to  have  been  considerably  modified 
in  respect  of  drinking  water  that  is  also  river  water.  Here 
is  their  report  on  Dr.  Barry’s  volumes : 

“ In  1890  a serious  outbreak  of  enteric  fever  occurred  in  the 
Tees  valley,  and  was  attributed  to  Dr.  Barry,  the  medical  in- 
spector, in  a report  published  in  the  supplement  to  Ihe 
Twentieth  Annual  Report  of  the  Local  Government  Board, 
1890-91,  to  the  consumption  of  water  taken  from  the  Tees, 
and  delivered  after  filtration  by  the  Darlington  Corporation 
and  Stockton  and  Middlesbrough  Water  Board.  This  view 
he  further  upheld  in  a later  and  fuller  report,  which  will 
appear  in  the  supplement  to  the  Twenty-first  Annual  Report 
of  the  Local  Government  Board,  in  continuation  of  the 
report  of  the  medical  officer  for  1891,  and  of  which  we 
were  favoured  with  advance  copies ; and  in  this  final 
report  he  extended  his  inquiries  to  a second  outbreak  in 
the  year  1891,  and  assigned  to  this  an  origin  in  the  Tees  water 
supply. 
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Fig.  1.  View  of  foreshore  of  river  Tees  at  the  end  of  Kitchen’s  Lane,  Barnard  Castle.  A and  B,  house  drains ; C,  privy ; 
i),  E,  F,  G,  yard  drains ; H,  privy ; K,  drain  from  cowhouse ; L,  slop  drain  ; M,  tip  composed  of  house  and  midden  refuse. 
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Fig.  z.  View  showing  back  of  houses  abutting  on  foreshore  of  river  Tees  north  of  Barnard  Castle 
Bridge,  Bridge  End,  Startforth.  A,  privy  serving  four  houses  ; B,  privy  serving  one  house ; 
C,  D,  E,  F,  yard  and  foundation  drains  ; G,  windows  through  which  excrement  and  ashes 
are  discharged  from  houses  unprovided  with  drains,  privies,  or  ashpits. 
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“The  conclusion  at  which  Dr.  Barry  arrived  in  regard  to  the 
1890  outbreak,  to  which  we  have  more  especially  directed  our 
attention,  appears  to  have  been  baaed  on  the  following  propo 
sitions: 

(а)  That  the  fever  was  so  vastly  more  prevalent  in  the  dis- 
tricts supplied  with  Tees  water  than  the  districts  sup- 
plied with  other  sources,  that  it  may  be  said  to  have 
been  practically  confined  to  them. 

(б)  That  the  attacks  were  spread  over  all  the  districts  sup- 
plied with  Tees  water  with  very  great,  though  not,  of 
course,  with  mathematically  perfect  uniformity ; 
and  that  the  several  districts  were  attacked  simul- 
taneously. 

(c)  That,  water  supply  apart,  there  was  no  other  difference 

of  any  importance  between  the  Tees-drinking  and  the 
other  districts. 

(d)  That  there  was  an  accumulation  of  filth  upon  the  banks 

of  the  Tees  at  places  above  the  intake,  and  notably  at 
Barnard  Castle,  and  that  a flood  which  happened  on 
August  13th,  1890,  must  necessarily  have  washed  this 
filth  into  the  river;  and  that  the  time  when  the  out- 
break declared  itself,  after  allowing  for  the  incubation 
period,  tallied  with  the  view  that  the  outbreak  was 
caused  by  this  pollution. 

“This  series  of  propositions  doubtless  constitutes  a form- 
idable indictment  against  the  water  supply.  They  are,  how- 
ever, one  and  all  traversed  by  Mr.  Wilson,  the  representative 
of  the  Stockton  and  Middlesbrough  WaterBoard,  and  the  chief 
objections  that  can  be  made  to  them  severally  may  be  stated 
as  follows : — 

As  regards  the  proposition  lettered  (a)  it  is  admitted,  speak- 
ing generally,  that  the  fever  was  much  more  prevalent 
in  the  Tees  drinking  than  in  the  surrounding  districts ; 
but  it  is  said  that  the  difference  in  this  respect  between 
the  two  was  very  much  smaller  than  represented  by 
the  inspector,  inasmuch  as  notification  of  cases  was 
compulsory  in  the  former  with  the  exception  of  one 
sanitary  district  out  of  ten,  while  it  was  voluntary  in 
the  latter,  with  the  exception  of  seven  sanitary  districts 
out  of  twenty-two  ; and  that  in  consequence  of  this  the 
number  of  cases  was  largely  overstated  in  the  Tees- 
drinking  districts,  and  largely  understated  in  the  other 
districts  ; and  in  support  of  this  appeal  is  made  to  the 
respective  case  mortalities,  as  deduced  from  the  in- 
spector’s own  tables. 

To  the  proposition  lettered  (b)  it  is  answered  that  not  only 
did  numerous  villages  or  hamlets  that  were  supplied 
with  Tees  water  altogether  escape,  but  that,  in  districts 
which  were  attacked,  the  attacks  were  not  spread  with 
uniformity  over  the  area,  but  occurred,  either  exclu- 
sively or  preferentially,  in  certain  parts,  and  that  this 
distribution  coincided  with  marked  difference  in  the 
sewerage  arrangements,  which  were  so  faulty  that 
previous  outbreaks  of  fever  had  been  attributed  to 
them  by  official  inspectors,  and  the  probability  of 
further  outbreaks  asserted. 

To  the  proposition  lettered  (c)  it  is  answered  that  the  water 
supply  does  not  constitute  the  only  important  differ- 
ence between  the  two  sets  of  districts  ; that  the  Tees- 
drinking  districts  ai-e  almost  exclusively  urban,  and 
Die  other  districts  almost  exclusively  rural ; and  that 
if  the  thirty  two  sanitary  districts  dealt  with  in  Dr. 
Barry’s  report  be  divided  into  urban  and  rural,  without 
regard  to  their  water  supply,  it  is  found  that  the  re- 
ported fever  cases  were  four  or  five  times  as  numerous 
in  the  urban  as  in  the  rural  group  ; and  that  the  condi 
tions  of  urban  life,  with  its  common  sewerage  and  its 
closer  aggregation  of  inhabitants,  are  notoriously  more 
favourable  to  the  diffusion  of  disease  than  are  the  con- 
ditions of  rural  life. 

To  the  proposition  lettered  (d)  it  is  replied  that,  though 
the  flood  of  August  13th  must  have  washed  down  such 
filth  as  was  on  the  banks,  that  filth  can  only  have 
been  such  as  had  accumulated  since  the  next  preceding 
heavy  flood,  which  was  on  July  1st;  and  that  in  this 
interval  there  had  been  no  traceable  case  of  enteric 
fever  in  the  area  above  the  intake ; and  that  conse- 
quently the  filth  cannot  have  contained  the  specific 
poison  which  is  essential  for  the  production  of  enteric 


fever,  and  that  the  suggestion  that  there  may  have 
been  cases  of  fever  unknown  to  the  medical  men 
above  the  intake  is  a perfectly  unsupported  hypo- 
thesis. 

“Dr.  Barry,  as  we  understand  him,  admits  with  some 
qualifications  the  truth  of  these  criticisms,  but  maintains 
that,  when  all  due  allowance  has  been  made  for  them,  there 
remains  a body  of  evidence  which  they  are  not  weighty 
enough  to  counterbalance,  and  which,  though  it  does  not 
actually  demonstrate,  constitutes  a strong  presumption  that 
the  explanation  of  the  outbreak  adopted  by  him  was  the  true 
one. 

“ We  felt  strongly  that  without  very  minute  and  accurate 
acquaiirtance  with  the  locality,  and  without  much  more 
elaborate  knowledge  of  the  complicated  circumstance  of  this 
and  previous  outbreaks  of  fever  in  the  Tees  valley  than  it 
was  practically  possible  for  us  to  acquire,  it  was  out  of  the 
question  that  we  should  decide  between  these  conflicting 
opinions.  Although,  therefore,  we  have  printed  the  evidence 
put  before  us  concerning  this  outbreak,  and  have  attempted 
to  sum  up  as  fairly  as  we  could  the  main  arguments  on  either 
side,  we  refrain  from  expressing  any  judgment  as  to  its 
origin.  This  much,  however,  we  may  say : that  the  pollution 
on  a given  day  of  a river  like  the  Tees,  with  a flow  in  time  of 
flood  of  at  least  1,000,000,000  gallons  in  the  twenty-four  hours, 
by  what  must  at  most  have  been  a very  small  amount  of 
active  enteric  poison,  at  a point  17  miles  above  the  intake, 
should  so  seriously  affect  the  water  that  the  admission  of  a 
certain  limited  amount  of  it  into  the  reservoirs  should  pro- 
duce, notwithstanding  filtration,  an  extensive  outbreak  last- 
ing for  some  six  weeks,  is  a hypothesis  so  startling  and  so 
entirely  unsupported  by  previous  experience  in  other  places, 
that  it  is  fair  to  demand  the  most  conclusive  evidence  before 
accepting  it  as  proven  ; and,  though  we  attach  great  impor- 
tance to  the  opinion  of  such  an  experienced  inspector  as  Dr. 
Barry,  we  cannot  say  that  such  conclusive  evidence  has,  in 
our  opinion,  been  brought  before  us.” 

In  giving  this  lengthy  extract  my  only  regret  is  that  1 can- 
not reproduce  both  the  evidence  on  which  it  is  based  and,  as 
well,  the  full  report  which  gave  rise  to  the  criticism.  I must 
admit  my  surprise  at  the  failure  of  the  Commission  to  state 
clearly  their  opinion  on  the  question  at  issue,  namely, 
whether  or  not  the  Tees  water  did  in  fact  cause  the  enteric 
fever  attributed  to  its  consumption.  The  columns  of  the 
Bbitish  Medical  Journal  of  January  20th,  1894,  considered 
the  objections  of  the  Commission  to  Dr.  Barry’s  thesis,  and  I 
cannot  do  better  than  repeat  what  was  there  said,  with  such 
slight  modification  of  the  actual  text  as  is  called  for  by  lapse 
of  time : 

“ In  their  summary  of  the  Tees  report  the  Commission 
omit  two  important  points,  the  confirmation  of  the  attack-rates 
by  the  mortality-rates,  and  the  almost  identical  behaviour  of 
two  successive  epidemics.  The  rest  are  said  to  have  been 
‘traversed’  by  Mr.  Wilson.  He  admits,  it  seems,  that  the 
fever  was  much  more  prevalent  in  the  Tees-drinking  than  in 
the  surrounding  districts,  but  alleges  that  the  difference  has 
been  exaggerated  owing  to  the  incomparability  of  attack  rates 
in  notification  and  non-notification  areas,  and  points  to  the 
unequal  case  mortalities  in  the  two  divisions  , as  shown  by 
Dr.  Barry’s  tables.  In  large  water  epidemics  the  case  mort- 
ality is  usually  low,  Caterham  and  Mountain  Ash  being 
notable  instanct  s,  and  it  seems  probable  that  Mr.  Wilson  is 
here  unintentionally  pointing  out  a circumstance  tending  to 
confirm  the  water  hypothesis.  Broadly  speaking,  the  attack- 
rates  were  confirmed  by  the  death-rates,  and  in  a footnote  to 
Dr.  Thorne  Thorne’s  introduction  to  the  Tees  Report  (page  7) 
it  is  mentioned  that  in  notification  districts  partially  supplied 
with  Tees  water  the  attack  rate  among  8,991  Tees  drinkers  was 
89  per  10  000,  and  among  the  other  14,442  inhabitants  only  6 2, 
Mr.  Wilson’s  next  point  is  that  some  villages  and  hamlets 
supplied  with  Tees  water  escaped,  and  that  the  incidence  co- 
incided with  faulty  sewerage  arrangements.  If  he  is  to  be 
understood  as  referring  merely  to  a few  minor  instances  the 
objection  has  no  weight,  but  it  it  is  suggested  that  the  locali- 
ties stricken  by  the  two  epidemics  were  as  clearly  and  uni- 
formly marked  out  from  the  rest  by  exceptionally  bad  drain- 
age as  they  were  by  their  exceptional  water  supply,  we  have 
directconflict  of  evidence  between  Dr.  Barry  and  Mr.  Wilson 
in  a matter  upon  which  the  Commission  could  surely  have 


21 


patisfied  themselves  without  much  difficuUy.  In  any  case 
the  neglect  of  drainage  affords  no  security  against  water 
epidemics. 


fig.  3 Enteric  fever  attacks,  fortnight  by  fortnight,  per  10,000  living. 
The  attack-rates  among  Tees  drinkers  are  shown  by  b)a.  k col- 
umns, and  the  corresponding  rates  among  the  rest  of  the  popula- 
tion by  lighter  squares  inserted  in  the  former. 


“ The  Commission  represent  Mr.  Wilson  as  advancing  a 
curious  argument  in  his  reply  to  proposition  lettered  (c).  In 
regard  of  this  it  is  difficalt  to  conceive  how  the  difference  of 
nomenclature  can  be  supposed  to  account  for  the  enor- 
mous difference  in  incidence  of  fever.  It  is  true  that 
enteric  fever  in  general  affects  town  more  tlian  country, 
but  that  is  not  quite  the  same  thing  as  affecting  all 
urban  sanitary  districts  more  than  rural  sanitary  districts, 
nor  is  the  difference  of  sufficient  magnitude  to  account  for  a 
quarter  of  the  disparity  with  which  we  are  now  dealing.  Dr. 
Barry’s  point  is  that,  taking  the  several  districts  either  indi- 
vidually or  collectively,  rural  as  well  as  urban,  the  epidemics 
attacked  and  killed  a far  greater  proportion  of  the  Tees- 
drinkers  than  of  the  rest  of  the  population.  Moreover,  com- 
munity of  water  supply  ki  one  of  the  conditions  which  occa- 
sionally contribute  largely  to  the  incidence  of  enteric  fever 
upon  the  dwellers  in  towns. 

“ Mr.  Wilson’s  fourth  and  last  point  is  that  the  flood  of 
August  13th  could  only  wash  down  such  filth  as  had  accumu- 
lated since  the  previous  flood  on  July  1st,  and  that  there  is 
no  proof  of  any  case  of  enteric  fever  having  occurred  above 
the  intake  in  the  interval.  Elsewhere  he  has  urged  that  in 
the  absence  of  compulsory  notification  the  records  are  incom- 
plete, and  the  Act  was  not  in  force  in  the  Teesdale  rural  or 
Auckland  rural  district,  both  of  which  are  drained  by  the 
Tees  above  the  intake.  All  medical  men  are  aware  that  there 
are  slight  cases  of  enteric  fever  which  easily  escape  recogni- 
tion, and,  indeed,  some  so  slight  as  to  be  scarcely  recog- 
nisable, It  is  not  an  uncommon  experience,  even  in  well- 
marked  water  epidemics,  to  find  no  clear  trace  of  enteric 
fever  among  the  persons  who  have  contributed  excreta  to  the 
sewage  polluting  the  water  supply.  But,  apart  from  this,  the 
medical  profession  at  all  events  has  come  to  recognise  the 
possibility  of  the  poison  of  enteric  fever  living  outside  the 
human  body,  and  even  the  impossible  demonstration  of 
entire  absence  of  enteric  cases  from  a given  area  could  not, 
in  the  present  state  of  knowledge,  completely  establish  Mr. 
Wilson’s  point.  This  consideration  adds  to  the  difliculty  of 
accepting,  as  a logical  necessity,  the  assumption  that  nothing 
could  be  washed  down  by  one  flood  which  had  not  been 
freshly  deposited  since  the  previous  flood.” 

There  is  also  that  which  I shall  have  to  say  presently  on 
the  matter  of  the  efficiency  of  one  and  another  kind  of  filtra- 
tion ; but  I would  here  state  that  that  affected  in  the  case  of 
the  Tees  water  was  far  from  the  standard  which  Professor 
Koch  has  found  to  bean  essential  for  the  adequate  protection 
of  the  community  against  waterborne  disease.  Professor  K. 
Koch  has  laid  down  a definite  rule  that  no  water  which  is 
intended  for  human  consumption  should  be  filtered  at  a rate 
exceeding  100  mm.  (3  95  inches)  per  hour,  and  the  rate  in  the 
case  of  the  filtering  beds  of  the  two  Water  Boards  having 
dealings  with  tlie  Tees  was  much  faster  than  that  thus 
allowed  by  Professor  Koch. 

There  is  a further  startling  statement  made  by  the  Eoyal 
Commission  on  Metropolitan  Water  Supply,  namely,  that 
having  reference  to  the  amount  of  polluting  material  neces- 
sary to  the  infection  of  a river  which  is  to  be  considered  as 
capable  of  disseminating  disease  to  consumers  of  its  water. 
In  the  paragraph  last  quoted  they  make  mention  of  their 
inability  to  admit  the  hypothesis  as  to  the  passage  down  the 
Tees  of  infective  material  in  quantity  sufficient  to  cause  such 
an  extensive  outbreak,  the  more  especially  since  the  water  is 
subjected  to  filtration.  They  also  refer  to  the  absence  of  like 
experience  from  other  places  in  support  of  Dr.  Barry’s  theory 
of  river  pollution  as  a cause  of  epidemic  typhoid.  Indeed, 
they  state  that  if  the  Caterham  outbreak  of  1879  (No.  102)  be 
taken  as  a type  of  the  amount  of  polluting  material  requisite 
to  cause  an  outbreak,  then  it  would  call  for  nearly  half  a 
million  fever  cases  in  the  Thames  valley  above  the  intakes  for 
a fortnight  before  the  consumers  of  the  London  river  service 
would  be  exposed  to  conditions  operative  for  harm  in  the 
nature  of  a typhoid  epidemic.  This,  they  say,  when  the 
population  is  only  about  one  million  in  the  entire  valley,  and 
the  water  filtered,  is  almost  impossible.  Accordingly,  the 
Commission  are  content  to  believe  that  the  metropolis  is  safe 
against  such  asi  event  as  has  happened  in  the  Tees  valley. 
True,  no  evidence  has  been  published  which  incriminates 
Thames  water  as  delivered  to  the  London  water  mains  of  caus- 
ing typhoid  fever.  But  what  I would  ask  is,  Has  it  been  decided 
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how  small  an  amount  of  infective  material  in  a large  volume 
of  river  water  is  requisite  to  the  pollution  of  that  water  in 
such  degree  that  it  will  still  disseminate  typhoid  in  its  con- 
sumers ? If  it  has  not  been  decided,  then  what  footing  have 
the  Commission  when  they  hesitate  to  accept  Dr.  Barry’s 
theory  of  Tees  water  and  typhoid  as  cause  and  effect  ? Sir 
George  Buchanan,  in  speaking  on  this  matter  of  the  amount 
of  polluting  matter  necessary  to  the  spread  of  typhoid,  has 
stated  as  follows  in  his  annual  report  for  1881  to  the  Local 
Government  Board : 

“I  learn  through  the  Chairman  of  Directors  of  the  Caterham 
Waterworks  Company  that  1,861,000  gallons  of  water  were 
pumped  from  the  well  during  the  fortnight.  If  the  water 
had  for  the  whole  fortnight  contained  one  grain  of  excre- 
mental  matter  per  gallon,  this  would  have  meant  that  19  lbs. 
of  excrement  had  been  added  to  each  day’s  supply  of  water. 
It  is,  of  course,  out  of  the  question  that  the  man  evacuated 
any  such  quantity ; neither  is  there  any  reason  to  suppose 
that  every  gallon  received  the  same  amount  of  contaminating 
matter ; but  the  story  may  serve  to  show  that  in  speaking  of 
one  grain  in  the  gallon  we  speak  of  a very  large  amount  of 
polluting  matter  present  in  the  water.  It  may  be  thought  of 
as  an  amount  not  likely  to  have  been  exceeded  in  the  par- 
ticular samples  of  Caterham  water  that  did  actually  produce 
disease  in  the  individuals  who  drank  it.  In  Dr.  Cory’s  ex- 
periments, then,  with  one  grain  of  enteric  fever  stool  per 
gallon,  we  see  a water  thus  largely  befouled  by  a most  dan- 
gerous material ; and  the  indication  of  that  befoulment,  when 
expressed  by  the  chemist  in  terms  of  albuminoid  ammonia, 
is  the  figure  0.014  part  per  million  parts  of  the  water.'  AVhere- 
fore  it  is  not  permissible  to  accept  the  doctrines  which  have 
been  formulated  from  the  amount  of  albuminoid  ammonia 
present  in  an  otherwise  unknown  water.  Polluting  material, 
potent  for  harm,  may  be  present  in  a water  yielding  from  0.00 
up  to  0 05  parts  of  albuminoid  ammonia  per  million,  without 
removing  it  from  the  rank  of  waters  of  extraordinary  organic 
purity  ; and  we  assuredly  have  no  evidence,  in  the  case  of  an 
unknown  water  showing  from  0.05  to  0.10  parts  of  albuminoid 
ammonia  per  million,  that  it  is  safe  organically.  The  lesson 
is  taught  afresh  and  significantly  by  Dr.  Cory’s  report  that 
while  we  must  ever  be  on  the  watch  for  the  indications  that 
chemistry  affords  of  contaminating  matters  gaining  access  to 
our  waters,  we  must  (at  any  rate  until  other  methods  of 
recognition  are  discovered)  go  beyond  the  laboratory  for 
evidence  of  any  drinking  water  being  free  from  dangerous 
organic  pollution.” 

I myself  strongly  incline  to  the  view  that  an  infintesimal 
amount  of  the  poison  of  enteric  fever  in  drinking  water  is 
sufficient  to  cause  the  disease  in  those  consuming  the  water. 

Indeed  we  know,  from  eminent  bacteriological  research, 
that  the  bacillus  of  enteric  fever  is,  when  present  in  water, 
there  only  in  proportion  relatively  small ; and  that  the 
organism  even  when  present  in  water  in  the  bulk,  may  be 
entirely  absent  from  the  small  quantity  submitted  for  exa- 
mination. And  again,  other  microbes  may  be  present  so 
numerously  in  typhoid-polluted  water  as  to  render  obscure, 
and  even  to  prevent  recognition  of,  the  scantily  present 
bacilli  of  typhoid  fever.  This  was  prominently  brought  for- 
ward in  the  ease  of  the  Worthing  outbreak  of  1893.  (See  also 
Appendix  a.);  and  again  finds  place  in  the  report  of  the 
Koyal  Commission  on  Metropolitan  Water  Supply.  On  the 
question  of  the  amount  of  polluting  material  necessary  to 
induce  typhoid  as  the  result  of  consumption  of  water.  Pro- 
fessor Odling  seems  to  regard  “ a very  considerable  dose  ” as 
essential ; and  others  appear  to  hold  the  same  view.  But  Dr. 
Sims  Woodhead  admits  that  in  respect  of  typhoid,  knowledge 
on  this  point  is  not  definite.  He  even  says  that  the  entry 
into  a domestic  cistern  of  one  single  specimen  of  the  bacillus 
of  typhoid  might,  by  reason  of  multiplication  in  the  cistern, 
prove  a danger  to  all  the  household  consuming  the  water. 

Coming  to  an  actual  occurrence,  additional  to  that 
of  Caterham,  where  the  evacuations  of  a single  typhoid 
patient  may  be  regarded  as  in  all  probability  the  start- 
ing point,  indeed,  the  vera  causa  of  an  alarming  epidemic 
of  the  same  disease,  I would  here  like  to  draw  special 
attention  to.  the  prevalence  of  the  malady  at  Black- 
burn in  1881.  The  outbreak  embraced  in  all  260  attacks  in 
the  period  February  to  May  of  that  year  (No.  128),  and  Dr. 
Aiiy,  in  his  careful  and  elaborate  report,  sets  forthwith  great 


clearness  the  details  of  the  occurrence.  I shall  have  occasion 
at  a later  stage  to  refer  at  greater  length  to  this  instance  of 
waterborne  typhoid,  but  treating  of  it  here  from  the  point  of 
view  of  great  harm  following  small  beginnings,  I will  leave 
for  the  time  the  general  question  of  water  consumption  and 
fever  as  cause  and  effect. 

Dr.  Airy  records  how,  in  his  opinion,  the  dejecta  from  a 
single  case  of  typhoid  at  Shorrock’s  Row,  Guide,  shown  in 
the  plan  given  at  a later  stage,  gave  rise  to  the  epidemic.  He 
puts  out  at  some  little  length  how  the  drainage  of  the  privy, 
into  which  the  dejecta  were  cast,  could  have  found  its  way 
into  the  reservoirs  which  supplied  Blackburn.  The  case  was 
one  of  undoubted  typhoid,  and  the  evacuations  had  carbolic 
acid  cast  over  them  by  an  unskilled  labourer,  neither  the 
health  officer  or  nuisance  inspector  proceeding  to  the  spot, 
despite  the  fact  that  the  town  water  service  was  palpably 
endangered  at  the  place  of  occurrence.  The  attack  was  cer- 
tified on  February  22nd.  A reference  to  the  plan  will  show 
the  manner  in  which  the  public  supply  was  threatened,  and 
when  I have  occasion  to  mention  this  outbreak  on  a later 
page,  I shall  have  to  point  out  the  extreme  liability  of  the  cul- 
vert furnishing  water  to  the  borough  to  pollution  from  the 
row  of  houses  in  which  this  case  was  treated.  I need  not 
follow  Dr.  Airy  through  the  successive  paragraphs  in  which 
he  seeks  to  prove  that  the  Blackburn  water  was  liable  to 
contamination  by  these  specific  excreta ; let  it  suffice  when  I 
state  in  his  own  words  that  “ it  appears  that  in  the  latter 
part  of  February  every  section  of  the  water  supply  of  Black- 
burn contained  more  or  less  of  the  water  that  had  passed 
through  the  conduit  under  Shorrock’s  Row.  Therefore,  sup- 
posing the  conduit  water  at  that  time  to  be  the  vehicle  of 
enteric  fever,  we  can  see  how  a general  outbreak  of  fever  in 
the  early  part  of  March  in  different  parts  of  the  town  might 
be  accounted  for.”  Now  there  were  three  reservoirs  to  which 
the  drainings  of  the  dejecta  could  have  found  their  way — 
namely.  Guide,  with  acapacity  of  90,000,000  gallons ; Fishmoor 
Lodge,  310,000,000  gallons ; and  Audley,  12,000,000  gallons. 
We  are  told  that  the  second  had  only  50,000,000  gallons  in  it 
when  Dr.  Airy  was  there,  so  that  there  could  not  have  been 
more  than  a total  of  152,(300,000  gallons  at  most  when  the  in- 
quiry was  held ; but  how  much  less  is  not  told  us.  Here 
then  is  an  outbreak  undoubtedly  due  to  waterborne  infection, 
and  in  which  detailed  inquiry  enables  only  one  attack  to  be 
looked  upon  as  the  origin  of  the  large  epidemic  among  a vast 
body  of  people  drinking  from  three  different  storage  reser- 
voirs, whose  relationship  at  a time  coinciding  with  the 
alleged  specific  fouling  of  their  waters  by  that  case  lends 
itself  to  corroborate  the  strong  probability  that  the  outbreak 
was  in  fact  thus  brought  about. 

W e have  seen  already  in  milk  outbreaks  of  typhoid  how  a 
great  many  of  those  using  the  infected  milk  escape  the  dis- 
ease, not  because  they  are  not  susceptible  to  the  disease,  but 
on  account  of  the  fact  that  the  infective  germs  of  the  fever 
are  not  uniformly  distributed  in  the  milk,  households  thus  in 
many  instances  receiving  milk  free  from  the  dangerous  in- 
gredients which  are  contained  in  that  supplied  to,  it  may  be, 
the  very  next  house  to  which  the  milk  is  taken.  May  it  not 
well  be  so  with  water  in  reference  to  the  germs  of  typhoid  ? 
Professor  Koch  has  stated  that  when  enteric  fever  is  found 
to  be  occurring  in  largely  increasing  quantity  over  an  area 
supplied  with  the  same  water  and  unconnected  case  with  case, 
it  will  be  well  to  seek  for  evidence  of  water  as  the  cause. 
In  any  case,  pending  the  settlement  of  the  vexed  question 
of  the  direct  relation  between  rivers  and  typhoid  as  cause 
and  effect,  would  it  not  be  best  to  take  the  excellent  advice 
offered  by  the  late  Sir  George  Buchanan  ? I refer  to  his  state- 
ment that  if  populations  are  so  situate  that  they  must  needs 
pollute  the  river  on  whose  banks  they  reside,  the  river  should 
be  frankly  recognised  as  unclean. 

“Thus,”  he  says,  “ regarding  rivers  as  sources  of  drinking 
water,  one  of  two  positions  ought,  I submit,  to  be  consist- 
ently aimed  at — either  that,  being  a necessary  source  of 
domestic  water  supply,  the  river  shall  be  absolutely  pro- 
tected against  pollution ; or  else  that,  being  (in  whatever 
degree)  used  as  a sewer,  it  shall  be  classed  as  not  fit  to  supply 
drinking  water.” 

For  the  rest  as  regards  this  particular  instance  of  the  Tees 
epidemic,  I am  content  to  know  that  the  chief  medical 
adviser  of  the  State  on  public  health  matters,  Dr.  Thorne 


23 


Thorne,  has  (as  previously  stated)  said,  in  presenting  the 
report  which  Dr.  Barry  made  upon  it,  that  “ seldom,  if  ever, 
has  a case  of  the  fouling  of  water  intended  for  human  con- 
sumption, so  gross  or  so  persistently  maintained,  come 
within  the  cognisance  of  the  Medical  Department,  and 
seldom,  if  ever,  has  the  proof  of  the  relation  of  the  use  of 
the  water  so  befouled  to  wholesale  occurrence  of  enteric  fever 
been  more  obvious  and  patent.” 

Canals  as  Watee  Supplies. 

In  his  report  on  the  river  Trent,  to  which  I have  already 
had  occasion  to  advert  at  some  length.  Dr.  Bruce  Low  gives 
prominence  to  the  use  of  canal  water  in  relation  to  typhoid 
causation.  This  is  especially  the  case  in  respect  of  the 
villages  of  Misterton  and  Walkeringham,  in  the  Gainsborough 
rural  sanitary  district  (No.  174).  In  view  of  the  fact  that 
canal  water  was  still  being  used  here  in  1893,  I think  I ought 
to  show  what  were  some  of  the  constituents  of  the  supply 
which  the  villagers  were  consuming.  Accordingly  I quote  a 
short  passage  from  Dr.  Low’s  report : 

“The  Chesterfield  Canal,  which  passes  through  the  parishes 
of  Misterton  and  Walkeringham,  joins  the  Trent  at  West 
Stockwith,  where  are  a lock  and  canal  basin.  Inland  beyond 
Misterton,  and  to  the  south-west,  the  most  important  place 
on  the  canal  is  Eetford,  whence  cargoes  of  nightsoil  are 
brought  in  barges  for  disposal  on  the  celery-growing  land  in 
and  round  aboutMisterton parish.  From  the  south-east  cargoes 
of  nightsoil  are  also  brought  into  the  Chesterfield  Canal  from 
Gainsborough,  and  from  Lincoln  via  the  Foss  Dyke,  another 
canal  which  joins  the  Trent  at  Torksey.  This  nightsoil,  along 
with  towns’ manure,  is  unloaded  on  the  banks  of  the  canal  in 
Misterton  parish,  sometimes  close  to  the  village,  and  some  of 
the  filth  is  usually  spilt  into  the  water  and  on  the  banks  during 
the  process  of  unloading.  The  nightsoil  before  being  carted 
away  is  heaped  up  on  the  bank,  a few  feet  from  the  water’s 
edge,  and  eye-witnesses  inform  me  that  they  have  seen  the 
liquid  filth  exuding  from  the  heap,  running  directly  into  the 
canal.  The  bilge  water  remaining  in  the  barges  after  un- 
loading is  pumped  out  into  the  canal.  The  amount  of  night- 
soil manure  passing  via  the  canal  from  the  river  Trent  is 
estimated  at  from  500  to  600  tons  in  the  year ; this  does 
not  include  that  which  comes  from  Retford  in  the  other 
direction.” 

This  surely  is  bad  enough ; but  even  worse  is  told  by  Dr. 
Low,  since  he  says  that  this  canal  water  has  a “general 
preference  ” expressed  for  it  by  the  villagers  as  opposed  to 
pump  wells.  In  the  same  report  we  are  told  that  the  town 
of  Thorne  derives  its  supply  of  drinking  water  from  a canal 
fed  by  the  waters  of  the  river  Don.  True,  the  supply  is  sub- 
jected to  some  amount  of  filtration  of  a rough  character ; hut 
the  canal  itself  is  the  recipient  of  untold  abominations.  Dr. 
Low  says : “ The  canal  in  question  is  fed  by  the  waters  of  the 
river  Don,  which  itself  forms,  for  some  miles  above,  a part  of 
the  navigable  waterway.  The  Don  is  largely  polluted  by 
sewage  and  other  refuse  matters  in  its  course  through  the 
Sheffield,  Rotherham,  and  Mexborough  districts,  and  other 
populous  places ; it  is  also  continually  contaminated  by  the 
bowel  discharges,  urine,  and  slop  water  of  a large  fioating 
population.  On  one  occasion,  a few  years  ago,  the  number 
of  canal  boats  passing  up  and  down  through  the  Thorne  Lock 
in  one  week  was  counted,  and  the  number  enumerated 

amounted  to  500 So  that  5CX)  boats  carrying  each  four 

persons  would  represent  2,000  persons  contributing  excrement 
to  the  canal  in  the  Thorne  district  at  one  time  or  another 
during  the  week.  Habitual  throwing  into  the  canal  from 
barges  of  all  their  excrement  and  slops  by  boatmen  was  not 

denied Towards  the  Doncaster  end  of  it  I myself  saw 

many  loads  of  black  sludge  being  taken  out.  One  lock-keeper 
told  me  he  often  saw  the  carcasses  of  dead  dogs  and  cats  in 
the  canal,  and  that  he  had  occasionally  himself  to  assist  in 
taking  out  of  the  water  the  decomposing  bodies  of  drowned 
persons.”  That  canals  should  be  totally  prohibited  as  sup- 
pliers of  drinking  water  no  one,  I take  it,  will  seek  to  gainsay 
after  reading  what  is  here  said. 

Filtration  of  Drinking  Water. 

The  importance  of  the  method  of  filtration  adopted  in 
regard  of  water  intended  for  human  consumption  need 
])ardly  be  asserted.  And  yet  it  is  one  which  has  received 


far  less  attention  in  the  past,  at  least  in  our  country,  than 
should  have  been  given  to  it.  Professor  R.  Koch  has  brought 
out  very  clearly  in  his  paper  of  1893  on  Water  Filtration  and 
Cholera  that  it  is  not  the  sand  of  the  filter  beds  that 
acts  as  the  purifier  of  the  water  passed  through  the  filter, 
but  that  a layer  of  mud  on  the  top  of  the  sand,  brought  there 
by  a deposit  from  the  still  unpurified  water,  is  in  reality  the 
means  of  filtering  the  water.  The  most  important  point  in 
connection  with  efficient  filtration  is  the  deposition  of  this 
layer  of  mud,  which  after  formation  should  not  be  disturbed 
until  it  becomes  so  thick  that  it  requires  removal  on  account 
of  its  impermeability.  The  layer  of  sand  below  this  deposit 
should  never  be  permitted  to  get  under  a certain  thickness, 
about  30  cm.,  and  in  respect  of  the  filtering  mud  layer  it  Is 
essential  that  the  water  to  be  passed  should  in  the  first  in- 
stance be  allowed  to  remain  on  the  sand  bed  a sufficient  time 
to  deposit  the  mud,  the  time  required  to  bring  about  the 
deposit  dififering  with  difi'erent  waters  and  the  capability  to 
rid  themselves  of  their  suspended  mineral  and  vegetable 
matter.  Some  river  waters,  we  are  told,  which  are  especially 
rich  in  clay  constituents  can  deposit  a good  filtering  mud 
layer  in  eight  or  ten  hours,  whilst  others,  having  vegetable 
matter  in  suspension,  require  at  least  twenty-four  hours  for 
the  process  ; hence  the  matter  of  sand  filtration  is  seen  to  be 
by  no  means  the  simple  subject  that  many  have  supposed  it 
to  be.  W’e  are  further  told  that  if  a filter  works  satisfactorily 
there  should  never  be  more  than  100  germs  capable  of  develop- 
ment in  each  cubic  centimetre  of  filtered  water,  and  this  not- 
withstanding the  number  in  the  unfiltered  water,  whether 
100, 0(X)  or  only  a few  hundreds.  In  the  case  of  very  con- 
taminated natural  water  the  germs  after  filtration  should 
never  exceed  100  in  a cubic  centimetre.  A small  proportion 
of  the  bacteria  found  in  filtered  waters  have  their  origin, 
according  to  Fraenkel  and  Piefke,  in  the  natural  water ; 
hence  the  very  best  filters  yet  devised  cannot  rid  the  waters 
of  all  micro-organisms,  with  the  sole  exception  of  the 
Pasteur  filters.  Indeed,  at  the  rate  of  filtration  which 
Professor  Koch  would  allow,  he  fears  that  the  bacteria 
of  cholera  could  not  be  kept  back  ; but  whilst  sand  filtration 
cannot  be  held  to  give  absolute  protection  against  danger  of 
infection,  “ it  can  give  such  a protection  that  in  practice  we 
may,  under  existing  circumstances,  be  satisfied  with  it.”  The 
danger  to  be  feared  from  the  process  of  cleansing  the  filter 
beds  is  adverted  to,  and  it  is  shown  that  even  with  the  most 
careful  manipulation  of  the  plant  there  will  be  some  dis- 
turbance of  the  filtering  area  by  the  infiowing  water  after  the 
beds  have  been  cleaned.  This,  however,  need  be  but  slight, 
and  danger  may  be  avoided  if  the  proper  precaution  be  taken  of 
permitting  the  water  to  rest  for  the  hours  requisite  to  allow  of  a 
deposit  before  the  filters  are  again  put  into  play.  Comment- 
ing on  the  cholera  outbreak  at  Nietleben  in  1893,  Professor 
Koch  states  that  if  proper  bacteriological  examination  had 
been  made  of  the  so-called  filtered  water  prior  to  the  out- 
break, such  an  examination  would  have  sufficed  to  show  that 
the  water  passed  through  the  filter  beds  was  not  of  such  a 
quality  as  was  proper  to  be  sent  into  the  service  reservoirs. 
The  object  to  be  aimed  at  in  that  case  seemed  to  be  to  get 
as  much  water  as  possible  through  the  filters,  irrespective  of 
the  nature  of  the  filtration  to  which  the  process  treated  the 
water.  The  fact  was  not  appreciated  that  the  water  needed 
to  be  allowed  to  rest  for  four-and- twenty  hours  on  the  sand 
previous  to  fresh  use  of  the  filter  beds.  To  such  ignorance 
Professor  Koch  would  seem  to  refer  the  cholera  epidemic 
outburst  at  the  asylum  there. 

This  brings  me  to  the  further  and  very  important  matter 
of  the  periodical  and  frequent  examination  of  water,  after 
filtration,  in  a bacteriological  sense.*  It  is  perhaps  scarcely 
necessary  to  state  that  in  England  this  question  has  not  re- 
ceived the  amount  of  attention  which  it  merits.  9 Unless  I 
am  greatly  mistaken,  the  waters  of  the  individual  companies 
supplying  London  are  only  examined  (to  the  extent  of  a few 
drops)  once  a month.  But  what  do  we  find  Professor  Koch 
saying  on  ihe  matter?  Tfijis,  namely,  that  there  should  be  a 
rule  that  each  filtering  basin  should  when  in  use  be  bacterio- 
logically  investigated  once  every  day,  the  basin  being  so 
arranged  that  a sample  of  the  water  can  be  taken  imme- 

* In  this  connection  I have  thought  it  well  to  print  in  appendix  the 
account  which  Dr.  Klein  has  given  of  his  “methods  of  examination”  ol 
water  when  searching  for  the  bacillus  of  typheid. 
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diately  after  passing  the  filter,  and  prior  to  mixing  with  the 
waters  from  other  basins  or  reaching  the  storage  reservoirs. 
He  does,  however,  go  on  to  say  that  if  waterworks  are  so  con- 
structed that  they  give  uniformly  good  results,  periods  of 
greatest  use  of  water,  of  frost,  or  of  danger  of  epidemics,  are 
alone  those  in  which  the  strict  insistence  of  a daily  examina- 
tion need  be  carried  out,  an  examination  eveiy  three  days  of 
the  total  filtered  water  being  in  the  meantime  sufficient. 
But  the  practice  of  a weekly  bacteriological  examination  at 
any  time  is  recorded  as  insufficient.  I much  fear  that  the 
water  companies  of  our  country,  if  judged  by  this  standard, 
would  come  out  of  the  ordeal  very  badly.  And  again,  if  the 
water  passing  had  in  our  country  to  stand  the  test  of  having 
a number  of  germs  capable  of  development  in  each  cubic 
centimetre  below  100,  1 imagine  that  the  companies  would  be 
in  equally  bad  case.  If  we  apply  these  various  desiderata  to 
the  case  of  the  Tees  water  as  supplied  to  consumers,  I am 
afraid  that  the  inability  of  the  Water  Commission  of  1893  to 
determine  whether  the  fever  in  the  Tees  valley  was  or  was 
not  waterborne  is  shown  to  have  less  justification  than  ever. 
Coming  to  an  instance  of  filtered  water  which  has  seemed 
certainly  to  have  caused  typhoid,  I would  draw  attention  to 
the  case  of  the  Chester-le-Street  outbreaks  of  the  winter  and 
spring,  1892-93  (No.  195),  where  the  incidence  of  the  disease 
was  most  emphatically  marked  on  one  of  two  water  services 
in  the  place.  The  data  given  in  the  appendix  sufficiently 
demonstrate  this  fact.  The  inquiry  which  was  made  of  the 
prevalences  of  typhoid  for  the  Local  G )vernment  Board  by 
Dr.  Maclean  Wilson  is  an  admirable  iustance  of  the  reports 
issued  by  the  Medical  Department  of  that  Board,  and  I feel 
that  I may  with  ad  vantage  to  this  paper  quote  from  the  docu- 
ment as  to  fhe  methods  of  filtration  found  to  be  in  vogue 
when  Dr.  Wilson  visited  the  district.  The  length  of  the  ex- 
tract is  only  the  measure  of  the  importance  of  the  subject 
dealt  with. 

“ The  Chester-le-Street  Company  draws  its  supply  from  the 
Stanley  Burn,  about  two  miles  above  the  village.  At  the  in- 
take there  is  a weir  to  direct  the  water  into  the  pipes,  the 
open  ends  of  the  pipes  being  protected  by  a double  wire 
screen  to  keep  out  leaves  and  other  floating  bodies.  But  at 
the  time  of  my  visit  these  screens  were  so  arranged  that  the 
water  did  not  require  to  pass  through  them  to  enter  the  pipes. 
A few  yards  lower  down  these  intake  pipes  deliver  into  a 
settling  tank  about  3 feet  square,  and  from  this  the  water 
flows  into  the  main,  which  is  said  to  be  covered  by  a rose. 
The  main  conveys  the  water  by  gravitation  (with  a fall  of  130 
feet)  to  a filter  bed.  The  man  in  charge  says  that  there  are 
several  valves  in  the  course  of  the  main  through  which  the 
water  can  be  turned  into  the  stream  again,  and  that  these 
have  to  be  opened  occasionally  to  scour  the  pipes,  in  order  to 
keep  thf”^  clear  of  sand  and  mud.  The  filter  bed,  which  is 
situatea  on  some  high  ground  close  to  the  village,  and  within 
200  yards  of  the  railway  station,  seems  to  have  been  made 
when  the  company  was  first  formed,  and  not  to  have  been 
much  disturbed  since,  except  for  renewal  of  sand  in  a way 
presently  to  be  described ; at  any  rate,  I am  told  that  it  has 
not  been  opened  out  for  the  last  thirteen  years.  It  is  con- 
structed of  brick  and  mortar,  forming  a tank  24^  feet  by  49^ 
feet,  and  of  unknown  depth.  Surrounding  it  on  three  sides 
in  the  form  of  a horseshoe  is  the  service  reservoir,  covered  in, 
and,  I am  told,  constructed  of  brickwork  with  a coating  of 
cement.  It  is  said  that  the  filtered  water  enters  this  reser- 
voir through  holes  in  the  walls  of  the  filter  bed.  The  filter- 
ing medium  is  said  to  consist  of  4 or  5 feet  of  gravel  and  fine 
sand,  with  a layer  of  cobblestones  at  the  bottom  of  the  tank, 
but,  aswillbeseen,  the  thickness  of  the  sand  varies  immensely 
at  different  times.  This  is  the  method  followed  ; Once  a year, 
after  the  clogged  surface  layer  of  sand  has  been  removed,  about 
150  cartloads  of  fresh  sand  are  poured  in.  This  sand  is  procured 
from  the  banks  of  the  Wear  close  by,  having  been  deposited  by 
floods,  and  the  Wear  above  this  point  receives  the  untreated 
sewage  of  a large  population,  both  urban  and  rural.  The  water 
is  turned  on  to  the  filter  bed,  and  allowed  to  run  through  it 
until  the  surface  layer  of  sand  begins  to  get  clogged,  a period 
which  varies  from  ten  days  to  three  weeks,  according  to  the 
state  of  the  water.  The  water  is  then  turned  off,  and  the  bed 
allowed  to  dry,  when  the  man  in  charge  skims  off  about  an 
inch  of  mud  and  sand,  and  delves  the  new  surface  to  a depth 
of  a foot  or  so.  The  water  is  again  turned  on,  and  the  same  , 


process  is  repeated  throughout  the  year  until  the  sand  has 
been  in  the  main  removed,  when  another  150  cartloads  have 
to  be  tilled  in.  The  process  of  paring  the  surface  of  the  filter 
was  done  in  my  presence,  and  I was  told  that  the  level  of  the 
sand  was  then  at  its  lowest,  as  it  was  time  for  its  periodic 
renewal.  At  that  time  the  surface  of  the  filter  was  5 feet 
5 inches  below  the  level  of  the  overflow  pipe,  and  I was  told 
that  3f  feet  of  additional  sand  was  to  be  thrown  in,  so  that 
the  thickness  of  filtering  medium  varies  as  much  as  3^  feet. 
As  has  been  noted  above,  the  filter  bed  is  surrounded  on  three 
sides  by  the  reservoir ; on  the  fourth  side  is  well-manured 
garden  ground,  extending  up  to  the  wall  of  the  filter  bed,  and 
as  the  wall  is  made  apparently  of  ordinary  brick  and  mortar, 
and  is  dilapidated  in  many  places,  there  is  no  doubt  that 
in  time  of  heavy  rainfall  the  soakage  from  this  garden  gets 
into  the  filter  bed.  The  reservoir  is  said  to  contain  sufficient 
water  to  last  for  a fortnight  if  the  supply  is  turned  off  at 
night.  On  the  town  side  of  the  reservoir  is  the  valve  pit  con- 
taining the  pipe  from  the  stream  to  the  filter  bed,  as  well  as 
the  distribution  main  from  the  reservoir  to  the  town,  and 
these  two  are  joined  together  by  another  short  main,  so  that 
the  water  from  the  burn  can  be  turned  into  the  town  without 
passing  through  the  filter  bed.  This,  however,  is  said  never 
to  be  done.” 

The  state  of  things  here  set  forth  is  sufficiently  deplorable, 
and  if  I add  that  the  bowel  discharges  of  typhoid  patients 
were  prior  to  the  outbreaks  chronicled  finding  their  way  into 
the  stream  above  the  intake,  there  can  be  little  wonder  at  the 
resulting  dissemination  of  disease  by  the  water  of  that 
stream  when  allowed,  with  such  poor  attempt  at  purification, 
to  enter  the  distributing  mains.  Deplorable  as  was  this  state 
of  things  at  Ohester-le-Street,  a larger  question  is  behind  it — 
namely.  How  far  does  the  case  represent  the  condition  of 
water  services  in  our  country  ? The  question  is  of  serious  im- 
port to  the  community,  affecting  as  it  does  Hie  public  health 
in  no  mean  degree.  If  filtration  in  its  most  perfect  features 
does  not  arrest  all  the  bacteria  with  which  water  is  infested 
in  its  natural,  and  ofttimes  polluted,  condition,  what  can  be 
said  of  water  which  is  subjected  to  only  an  elementary  process 
of  filtration  ? If  it  be  contended  tiiat  water  from  whatever 
source  will  not  convey  the  means  of  harm  when  properly 
filtered,  I for  one  will  not  quarrel  with  people  who  rely  on 
that  filtration,  if  only  it  be  assured  that  the  method  of  purifi- 
cation is  indeed  perfect  so  far  as  all  reasonableness  can 
demand,  and  such  as  shall  reduce  the  germs  in  the  water  to 
less  than  100  in  each  cubic  centimetre,  so  far  as  development 
is  concerned.  If  filtration  is  to  be  our  safeguard,  let  it  be  of 
a kind  to  prevent  all  cause  for  cavil  by  those  who  look  askance 
at  the  theory  of  the  safety  to  be  found  in  it.  I must  add  one 
qualification  to  my  adherence  to  the  trust  to  be  placed  in 
efficient  filtration,  and  that  is  my  opinion  that  the  water  to 
be  filtered  shall  be  a water  free  so  far  as  can  be  determined 
from  even  the  risk  of  pollution.  I refer,  of  course,  more  par- 
ticularly to  risk  of  excremental  pollution.  What  I would  like 
to  see  undertaken  is  a comprehensive  survey  of  the  several 
local  and  other  water  supplies  in  use  in  our  country,  all  our 
gathering  grounds,  filter  beds,  methods  of  distribution  and 
the  like  finding  place  in  the  scope  of  such  an  inquiry.  The 
matter  would  doubtless  take  much  time,  but  that  would  be 
a small  matter  if  power  were  given  to  the  department  of 
State  carrying  out  the  inquiry  to  order  the  remedying  of  all 
defects  of  moment  that  were  found  to  be  existing.  If  we  have 
regard  to  the  valuable  series  of  reports  now  available  in  the 
cases  in  which  the  Medical  Department  at  Whitehall  have 
made  local  inquiry  into  the  sanitary  circumstances  of  districts 
in  England  and  VVales,  we  shall  find  that  very  seldom  is  the 
water  service  such  as  to  prove  satisfactory  to  that  Depart- 
ment. But  dissatisfaction  without  the  power  of  remedy  is 
but  poor  comfort  to  those  desirous  of  righting  the  wrong. 

Before  I leave  for  the  time  this  interesting  subject  of  river 
water  and  filtration  in  relation  to  typhoid  I should  like  to 
refer  to  one  other  instance  of  riveiborne  typhoid,  that, 
namely,  of  the  river  Wear,  which  furnishes  the  water  supply 
of  Bishop  Auckland.  The  data  which  I give  in  the  appendix 
(No.  194)  will  show  in  a way  not  to  be  gainsaid  that  the  inci- 
dence was  on  the  houses  of  consumers  of  the  public  supply 
from  the  river,  even  down  to  four  cases  in  the  village  of 
South  Church,  in  four  houses  taking  the  same  river  supply, 
to  the  exclusion  of  all  other  houses  in  that  village  and  all 
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houses  in  surrounding  villages  using  other  water.  The 
waters  of  the  river  are  undoubtedly  gr  >ssly  polluted  above 
the  intake  of  the  supply.  The  Wear  leceives  the  sewage  of 
all  the  towns  in  the  upper  portions  of  the  valley,  and,  in 
addition,  the  raw  sewage  of  several  thousand  people  within  a 
few  miles  of  the  intake,  not  including  that  of  some  thirty 
houses  in  the  town  of  Bishop  Aucklund  itself.  But  the  water 
is  filtered  through  a natural  sand  and  gravel  bank,  the  cliemi- 
cal  analysis  of  tire  filtered  water  showing  it  to  be  of  much 
greater  purity  than  that  of  the  river  in  its  natural  state. 
Yet  the  water  is  frequently,  whtn  supplied  to  the  mains, 
quite  turbid,  thus  giving  evidence  of  the  inefficiency  of  the 
method  of  filtration  adopted.  Jn  his  report  for  the  quarter 
ended  JuneSOdi,  1893,  Dr  Kustaee  H ill,thehealth  officer  for  the 
county  of  Durham,  states  that  the  “ county  analyst  reported 
of  a sample  of  water  taken  from  the  mill  race  just  below  the 
entry  of  sewage  from  hou-es  at  West  .Mill  and  Daisy  Bank, 
and  Latherbrush, ‘that  this  sample  yields  very  faint  indica- 
tions of  the  presence  of  actual  sewage  pollution.’”  He  pro- 
ceeds to  st-ate  very  truly  that  the  chemical  purity  of  a water 
is  no  indication  that  it  can  be  consumed  without  danger,  and 
that  at  Bishop  Auckland  the  filtration  is  not  always  ellective; 
whilst  there  is  evidence  of  the  entry  into  the  river  just  above 
the  intake  of  sewage  containing  the  specific  contagium  of 
enteric  fever,  at  a time  coincideirt  with  the  outbreak  of 
typhoid  which  I have  chronicled  in  the  appendix.  It  seems 
that  the  methods  here  adopted  would  not  bear  the  sciutiny 
which  Professor  Koch  would  bring  to  bear  upon  them,  and 
that  if  cholera  were  ever  to  find  a footing  in  the  upper 
reaches  of  the  Wear  whilst  the  conditions  obtaining  in  1893 
are  allowed  to  persist  in  the  matter  of  a water  supply  drawn 
from  thatriver,  the  chances  aie  that  Bishop  Auckland  will  suffer 
very  heavily.  This  instance,  to  my  mind,  sets  forth  very  clearly 
the  folly  of  trusting  to  so-called  filtration,  done  in  a manner 
which  science  has  now  shown  to  be  short  of  the  requisite. 
Filtration  can  only  be  relied  upon  when  it  fulfils  the  condi- 
tions laid  down  by  Professor  R.  Koch,  namely,  when  it 
f.ecures  a water  with  less  than  1(10  germs  capable  of  develop 
merit  in  each  cubic  centimetre  of  filtered  ivater,  and  win  re 
tlie  other  requisites  of  bacteriological  examination  and  the 
like  can  be  fulfilled. 

Wateebohne  Typnoin  Fever  of  Accidents. 

It  is  conceivable  that  with  our  complicated  machinery  for 
the  supplying  of  large  populations  with  drinking  water  there 
would  occur  from  time  to  time  accidents  of  a nature  to  be 
deplored  on  account  of  their  far  reaching  results  of  a harmful 
character ; and  so  it  is.  for  the  history  of  waterborne  typhoid 
is  not  without  cases  where  the  outbreaks  have  been  dhectly 
the  result  of  accident.  I may  recall  attention  to  the  Lewes 
epidemic  of  1874  (No.  71),  brought  about  by  the  leaving  open 
of  the  valve  of  the  intake  pipe  by  some  children.  To  this 
case  I have  already  made  reference  in  other  connection,  and 
so  I pass  on  to  consideration  of  additional  instances  where 
accidents  have  bi  en  concerned  in  the  cause  of  outbreaks. 
One  of  the  most  curious  of  its  kind  was  the  outbreak  at  Perth 
in  1680  (No.  112),  which  lasted  from  May  to  November,  caus- 
ing 162  attacks  and  21  deaths.  It  happened  in  this  wise.  The 
sewage  of  the  city  was  disposed  of  in  tlie  river  Tay,  and  quite 
close  to  the  place  of  outfa’l  into  the  river  the  mains  of  the 
public  water  supply  cross  from  the  filtering  beds  to  the  city. 
On  a particular  day  some  repairs  were  needed  to  the  pipes, 
and  by  some  error  the  sewage-polluted  waters  of  the  river 
were  allowed  to  find  entry  to  the  distributing  mains  already 
charged  with  filtered  water.  On  the  next  day  succeeding 
there  began  an  epidemic  of  diarrhoea  in  the  city,  and  this  was 
followed  at  the  expiration  of  a week  by  an  outbreak  of 
typhoid,  a circumstance  by  no  means  unusual  in  the  case  of 
waterborne  typhoid,  as  witness,  for  example,  the  instance  at 
King’s  Lynn.  When  we  state  that  record  of  this  remarkable 
case  comes  from  the  pen  of  Dr.  Bimpson,  now  health  officer 
of  Calcutta,  it  will  be  allowed  that  it  demands  cred«:nce.  Of 
the  Bangor  epidemic  of  1882  (No.  141)  much  was  heard  at  the 
time,  and  after  the  issue  of  the  report  made  to  the  Local 
Government  Board  by  Dr.  Barry.  No  fewer  than  518  cases 
and  -42  deaths  occurred,  and  some  attempt  was  made  to  ex- 
clude water  as  the  cause  of  the  disaster,  't  his  entirely  failed, 
however,  to  convince  any  unbiassed  mind  as  to  the  truth  of 
the  report,  which  unhesitatingly  put  the  fever  down  to  the 


water  service.  The  town  was  no  doubt  deserving  of  a certain 
amount  of  commiseration  for  the  lamentable  circumstances. 
There  were  those  who  lost  their  lives  by  their  persistent  dis- 
regard of  the  theory  of  a waterhmne  pestilence ; and  yet  after 
all  the  malady  was  brought  ab,  at  by  an  accidental  act,  if  one 
may  call  a flood  a matter  of  accident. 

The  facts  leave  no  doubt  that  the  river  from  which  the 
water  supply  of  the  place  was  obtained  was  polluted  some  7U0 
yards  above  the  intake  by  the  excreta  of  typhoid  patients 
cast  into  a cretk  which  carried  them  by  means  of  a rubble 
drain  to  the  river.  Tlie  floc'd  which  occurred  in  early  July 
had  for  its  result  the  bursting  of  a main,  with  consequent  dis- 
turbance of  reservoir  and  filler  bed  ; and  this  distuibance  was 
followed  by  a widespread  and  simultaneous  epidemicity  of  the 
disease,  the  fever  blazing  forth  after  the  lapse  of  a fortnight 
following  on  the  bursting  of  the  main.  The  water  was  much 
discoloured  after  the  accident,  and  smelt  badly.  Houses  not 
taking  it  were  altogether  exempt  from  fever.  To  add  to  the 
discomfort  of  those  who  had  much  to  say  by  w'ay  of  doubt  of 
the  theory  of  water,  it  was  pointed  out  that  the  filtering  beds 
w'ere  imflicient  and  dirty.  And  then,  again,  it  can  hardly  be 
expected  that  a river  can  be  polluted  by  the  specific  germs  of 
typhoid  without  grave  danger  of  mischief  resulting,  especially 
where  the  method  of  filtration  is  in  any  wise  faulty.  There- 
fore, wliil.'-t  we  may  class  the  instance  in  our  chapter  of 
accidents,  it  nevertheless  remains  also  as  a case  deserving  of 
much  censure  that  there  should  have  been  permitted  to 
remain  such  a source  of  danger  to  the  public  water  service  as 
the  disposal  of  excremfnt  from  houses  so  situate  as  to 
render  the  pollution  of  the  service  po.-^  ible.  If  it  be  held 
that  accidents  as  such  cannot  be  gua  ; d against,  I must 
enter  the  lists  and  give  it  as  my  op.nion  that  the  health 
of  a community  should  not  be  at  the  mercy  of  a child,  or 
of  an  ignorant  householder  who  is  content  to  get  rid  of  his 
domestic  filth  without  regard  for  decency  or  safety.  The 
instance  of  Berth  is  probably  unique,  but  it  is  painful  to 
think  of  the  consequencis  of  any  damage  or  leak  occurring 
in  connection  with  riverborne  water  pipes,  in  the  same  way 
as  it  is  dangerous  to  have  pipes  for  water  and  sewage  lai<i 
side  by  side  w'ilhout  the  greatest  of  care  that  any  possible 
exchange  of  contents  is  guarded  against. 

Gathering  Grounds  and  Water  Pollution. 

Where  drinking  water  is  derived  from  the  surface  drain- 
ings, the  importance  of  having  a gathering  ground  free  from 
all  possible  means  of  pollution  is  self-evident.  And  yet  to 
read  the  history  of  waterborne  disease,  one  would  imagine 
that  to  secure  a gathering  ground  that  should  not  diiectly 
contribute  to  the  contamination  of  the  supply  was  a matter 
of  but  little  concern  for  those  charged  with  the  safeguarding 
of  the  public  health.  I have  already  had  occasion  to  make 
some  reference  tq  this  subject  under  one  or  more  of  the  pre- 
ceding subheadings,  but  not  directly  as  matter  of  gathering 
ground  so  much  as  of  pollution  of  stieams  and  the  like  by 
surface  drainage.  This  question  of  the  relation  of  typhoid  to 
the  surface  pollutions  to  which  water  is  subjected  while  in 
process  of  collection  is  one  that  demands  some  consideration. 
We  have  recently  seen  some  large  corporate  bodies  brought 
to  book  on  account  of  the  disgraceful  conditions  which  have 
been  permitted  to  exist  along  the  route  of  water  collection, 
and  to  these  I shall  have  to  refer  in  this  connection.  It  will 
be  well  that  I should  make  special  reference  as  matter  of  first 
instance  to  a few  cases  of  polluted  gathering  grounds  so  far 
as  the  facts  appear  in  the  appended  tables.  I will  take  half 
a-dozen  instances.  Tlie  fir.-it  is  by  no  means  the  least  in- 
teresting. I refer  to  the  Blackburn  outbreak  of  1881.  investi- 
gated by  Dr.  Hubert  Airy  (No.  128„  with  its  260  attacks.  Tlic 
case  is  indeed  of  such  vast  importance  as  showing  the  condi- 
tions prevailing  when  Dr.  Airy  visited  the  borough,  that  I 
am  sure  I -shall  be  pardoned  if  I quote  even  somewhat 
lengthily  from  his  report,  only  premising  that  the  state  c£ 
things  to  be  now  described  in  nowise  obtains  to-day.  I can- 
not do  better  than  reproduce  Dr.  Airy’s  account  of  the  risks 
to  which  the  old  waterworks  supply  was  exposed  by  reason 
of  the  circunistancf  s in  which  the  water  was  gathered. 

“Now  it  is  evident  that  this  water  supply  of  Blackburn 
runs  the  risk  of  pollution  at  its  several  sources.  There  is 
risk  at  the  gathering  ground  above  Pickup  Bank;  there  is 
risk  at  the  White  Biik  Colliery  of  some  accident  similar  to 
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that  which  befell  the  Caterham  well ; and  there  is  risk  at  the 
well  on  Revidge,  for  houses  are  pretty  numerous  round  about, 
and  the  soil  is  a porous  sandstone  rock.  Moreover,  as  regards 
the  water  from  Pickup  Bank,  there  is  risk  at  very  many  points 
along  the  route  by  which  it  is  conveyed  to  the  town.  The 

stone  culvert is  of  rough  construction,  built  of  the  ragstone 

of  the  district  in  rude  wedge-shaped  lumps,  fitted  together 
without  mortar  or  cement,  but  well  bedded  in  thick  puddle  ; 
and  remembering  that  this  culvert  has  lain  for  more  than 
thirty  years,  only  three  or  four  feet  deep,  on  the  slope  of  the 
hill  side,  with  a constant  tendency  to  increase  of  pressure  on 
the  upper  side  and  lessening  of  pressure  on  the  lower  side,  it 
can  hardly  be  supposed  that  the  structure  is  still  sound 
throughout.  Indeed,  on  one  or  two  occasions  at  different 
points  the  crown  of  the  arch  has  fallen  in,  and  probably  at  a 
hundred  points  it  has  yielded  more  or  less,  so  as  to  admit  a 
leakage  of  subsurface  water  on  the  upper  side.  The  Cor- 
poration have  been  sensible  of  the  danger  involved  in  this 
condition  of  things,  and  have,  some  time  back,  taken  pains 
to  prevent  the  surface  water  from  lodging  on  the  upper  side 
of  the  mound  which  overlies  the  culvert,  by  cutting  trenches 
and  laying  drain  pipes  to  carry  it  away  either  under  or  over 
the  culvert.  An  inspection  made  last  autumn  (1880)  by  the 
health  officer  (Dr.  Stephenson)  and  the  inspector  of  nuisances 
(Mr.  Prebble)  revealed  the  presenee  of  dangerous  nuisances 
in  the  shape  of  town  manure  on  the  pastures  immediately 
above  the  line  of  the  culvert.  Freedom  of  manuring 
was  expressly  reserved  to  the  neighbouring  owners, 
tenants,  or  occupiers  by  the  Waterworks  Act  of  1845. 
The  only  remedy  the  Corporation  can  use  is  to  refuse 
to  sell  manure  to  the  farmers  on  these  lands.  They 
cannot  prohibit  the  manuring  of  the  land,  and  the  farmers 
can  get  manure  elsewhere;  danger  from  manuring,  there 
fore,  still  remains.  There  is  also  the  sewage  and  ordure 
of  Belthorn,  the  village  on  the  crest  of  the  hill  above 
the  line  of  the  culvert,  to  be  taken  into  account.  At  the  time 
of  construction  of  the  waterworks  Belthorn  had  no  sewer  nor 
cesspool,  but  disposed  of  its  slops  and  excreta  close  around 
the  dwellings.  Of  late  years  the  house  slops  have  been  re- 
ceived in  a roadside  sewer,  delivering  into  a watercourse 
which  formerly  was  impounded  in  a little  ‘ lodge  ’ close  above 
the  culvert,  and  used  to  supplement  the  supply  from  Pickup 
Bank.  Even  t-o  the  time  of  my  visit  the  conduit  remained 
open  at  this  point,  but  the  lodge  hadlong  before  been  emptied 
by  a pipe  carried  under  the  culvert.  Still  it  has  occasionally 
happened  that  this  pipe  has  been  choked  with  rubbish  or 
with  snow,  and  the  water  has  half  filled  the  lodge  before  it 
has  been  possible  to  clear  the  pipe  again.  The  water  bailiffs, 
however,  declare  that  the  water  in  the  lodge  under  these  cir- 
cumstances never  reached  the  open  conduit.  Again,  there  are 
one  0"  two  other  points  where  sewage  from  Belthorn  has  to 
pass  over  or  under  the  culvert,  and  where  the  accident  of  a 
defective  joint  might  admit  impure  water  to  the  latter.  The 
drainage  from  one  row  of  houses  goes  into  a cesspool  on  the 
hill  slope.  The  cesspool  sometimes  overflows,  and  the  liquid 
runs  down  a lane  and  enters  a drain  which  passes  under  the 
culvert.  Even  in  the  last  twenty  yards  of  itscouree,  before  it 
discharges  into  the  Guide  reservoir,  the  culvert  is  in  mani- 
fest danger  of  receiving  soakage  from  the  neighbourhood  of  a 
row  of  cottages  (Shorrock’s  Row)  in  the  village  of  Guide  (see 
plan  annexed).  The  slops  from  these  cottages  are  thrown  out 
partly  in  front  into  the  road  gutter,  which  carries  them  over 
the  culvert  with  no  security  against  percolation  except  the  bed 
of  puddle  in  which  the  culvert  is  wrapped,  and  partly  into  a 
G-inch  pipe  drain  at  the  back,  which,  at  the  lower  end  of  the 
row,  is  carried  under  the  last  house  and  across  the  road  to 
join  a larger  stone  drain  from  a higher  part  of  the  village.” 
The  above  is  sufficient  to  show  that  the  gathering  ground 
was  by  no  means  free  from  sources  capable  of  seriously  pol- 
luting the  water  collected  m the  reservoirs ; and  Dr.  Airy 
goes  on  to  describe  the  manner  in  which  he  thinks  actual 
pollution  may  have  been  brought  about  by  way  of  the  drain- 
age from  some  privy  pits  within  nine  yards  of  the  culvert  at 
one  part  of  its  course.  Percolation  of  the  contents  of  these 
privy  pits  was  demonstrated  at  the  point  where  those  con- 
tents passed  over  the  stone  culvert,  and  a case  of  unequivocal 
typhoid  occun-ed  in  February  in  one  of  the  houses  using  one 
of  the  pits.  Moreover,  the  discharges  of  the  patient  were 
cast  into  the  privy,  and  though  the  use  of  carbolic  acid 


powder  is  said  to  have  been  made,  in  so  far  as  the  stools  were 
concerned,  at  any  rate  no  such  attempt  at  disinfection  way 
made  in  the  case  of  the  slops  and  rinsings  of  vessels.  All 
alike  could  find  their  way  to  the  culvert.  And  even  so.  Sir 
Charles  Cameron  has  stated  that  he  has  succeeded  in  de- 
veloping typhoid  bacilli  in  large  numbers  from  dejecta  treated 
with  carbolic  acid.*  In  the  next  month  (March)  the  disease 
suddenly  blazed  out  in  Blackburn,  with  149  cases,  followed 
by  61  in  April.  Dr.  Airy  shows  that  the  distribution  of  the 
water,  complicated  as  it  was,  fitted  in  with  the  theory  of 


contamination  by  the  excreta  of  the  single  case  of  typhoid 
just  referred  to,  whilst  the  widespread  and  slight  incidence 
on  the  large  population  served  equally  fitted  the  theory, 
since,  it  the  one  case  of  disease  contributed  all  the  polluting 
agent  then  the  amount  would  be  very  small  in  relation  to  the 
immense  body  of  water  to  be  infected.  The  heaviest  inci- 
dence was  on  that  part  of  the  borough  served  by  the  reser- 
voir chiefly  concerned  in  the  pollution  to  be  derived  from  the 
specific  evacuations.  The  case  against  the  water  to  my  mind 
admits  of  little  room  for  doubt,  and  the  lessons  to  be  learned 
from  the  facts  so  admirably  detailed  by  Dr.  Airy  are  the  folly 
of  collecting  water  from  a gathering  ground  subject  to 
manorial  and  other  means  of  probable  pollution  of  the 
water  so  collected,  and  the  necessity  of  looking  after  any 
disease  within  the  area  of  drainage  of  water,  rather  than 


*Bbitish  Medical  Jodenal,  August  iith,  i&M. 


27 


leaving  the  matter  to  the  chance  operations  of  an  unskilled 
labourer,  as  was  done  in  the  case  ol  the  initial  attack,  which 
very  probably  was  the  starling  point  of  the  deplorable  epi- 
demic which  lasted  from  March  till  May  of  1881.  Another 
instance  of  most  foul  conditions  obtaining  around  the  water 
used  by  a community  subsequently  invaded  by  typhoid  was 
that  of  Barnoldswiek,  in  Yorkshire,  in  the  spring  of  1883 
(No.  146),  where  48  cases  occurred.  The  well  here  in  question 
was,  we  are  told  by  Dr.  Atkinson,  the  health  oflScer,  fed  from 
ground  saturated  by  sewage,  and  itself  situate  between  two 
sets  of  cesspools  which  intercommunicated,  fever  presenting 
in  some  of  the  very  houses  draining  to  the  cesspools.  Small 
as  were  the  proportions  when  compared  with  the  epidemic 
just  chronicled,  I much  doubt  if  a case  more  deserving  of 
censure  of  the  sanitary  authority  can  well  be  imagined.  The 
people  were  for  all  the  world  drinking  their  own  excrement, 
and  veritably  consuming  the  poison  of  typhoid.  At  Cowpen, 
where  enteric  seems  to  be  almost  endemic,  there  was  an  epi- 
demic consisting  of  74  cases  and  13  deaths  in  the  spring  of 
1884  (No.  151).  Here  the  water  was  derived  from  a stream 
which  received  the  drainage  of  highly  manured  fields  on 
which  human  ordure  was  deposited  for  manurial  purposes, 
and  the  heavy  rains  of  the  winter  months  preceded  the  out- 
burst. In  the  case  now  to  be  referred  to,  three  farmsteads 
were  situate  on  the  area  from  which  the  water  was  collected. 
I mean  that  of  Swansea  in  1885  (No.  161),  where  nearly  600 
attacks  were  recorded,  and  nearly  50  deaths  were  registered, 
in  two  months  of  the  summer.  At  two  of  the  three  farm- 
steads there  occurred,  it  is  supposed,  cases  of  typhoid,  and 
the  evacuations  of  the  patients  under  the  local  conditions 
and  methods  of  treatment  could  not  fail  to  gain  access  to  the 
reservoir  through  the  medium  of  the  watercourses  proceeding 
from  the  houses.  The  fever  outbreak  was  conterminous  with 
the  service  of  water  from  the  particular  reservoir  subjected 
thus  to  specific  contamination,  those  districts  outside  this 
supply  totally  escaping.  It  is  but  right  to  state  that  imme- 
diately information  was  received  by  the  sanitary  officials  of 
the  suspected  cases  at  the  farms,  and  the  danger  to  be  ap- 
pended therefrom,  the  water  from  the  implicated  reservoir 
was  cut  off. 

As  testifying  to  the  fact  that  it  was  to  the  consumption  of 
this  water  that  the  fever  was  due,  it  was  found  that  at  the 
time  at  which  the  action  of  cutting  off  the  water  might  be 
looked  to,  to  bring  about  a decline  in  the  number  of  new  cases, 
such  declination  did,  as  a matter  of  fact,  take  place.  But  the 
lesson  here  is  again  plainly  written,  namely,  the  folly  of 
having  within  the  area  of  the  water  drainage  system  any 
dwellings  from  which  danger  may  be  apprehended  in  the  not 
unlikely  event  of  specific  disease  manifesting  itself  on  the 
premises,  where,  indeed,  the  methods  of  excrement  disposal 
are  such  as  cannot  be  regarded  as  absolutely  to  be  relied 
upon  as  without  the  possibility  of  accident  to  the  water  ser- 
vice. Farmsteadings,  with  their  invariable  dirt  and  litter, 
are  the  least  desirable  dwellings  to  have  near  a gathering 
ground,  at  any  rate,  as  we  know  such  places  in  general.  The 
instance  of  the  outbreak  so  recently  as  1891  at  Eotherham, 
Rawmarsh,  and  Greasbrough,  will  still  be  fresh  in  the  minds 
of  many  people,  and  its  lessons  are  sufficiently  important  to 
warrant  me  in  bringing  the  chief  facts  to  the  remembrance  of 
any  who  may  be  without  intimate  knowledge  of  them  at  the 
present  moment.  The  two  former  towns,  and  a definite  but 
small  part  of  the  last,  had  a water  service  in  common, 
furnished  by  the  Rotherham  Corporation.  This  service  was 
from  two  gathering  grounds  and  two  wells.  These  gathering 
grounds  (see  No.  190)  were  subject  to  all  manner  of  polluting 
media,  especially  one,  the  water  from  which  had  great  bulk 
(87  per  cent.)  of  the  total  cases  occurring,  and  these  numbered 
in  all  251,  with  35  deaths,  from  October  to  December.  The 
water  supply  was  the  only  community  of  condition  in  the  in- 
vaded areas.  Now,  the  pollutions  to  which  the  gathering 
grounds  were  exposed  comprised  such  dangerous  elements  as 
the  drainage  of  highly-manured  fields,  on  which  were  de- 
posited the  refuse  of  farmyards  and  the  contents  of  privy 
middens  ; and  in  addition  the  sewage  of  whole  villages  found 
its  way  into  the  water ; and,  to  crown  all,  the  filtering  beds 
had  none  of  them  been  cleansed  since  1885,  one,  indeed,  not 
since  1881,  analysis  of  the  water  for  a series  of  years  being  of 
a compromising  nature.  That  there  should  have  been  found 
in  England  such  a combination  of  deplorable  conditions 


obtaining  in  connection  with  the  water  service  of  one  of  our 
towns  as  has  been  the  case  at  Rotherham  is  a sure  sign  that 
our  boasting  of  our  immense  progress  in  matters  sanitary  is 
rather  premature  With  different  climatic  conditions  in  our 
country,  who  would  like  to  predict  what  would  happen  in  a 
time  of  adjacent  cholera  ? 

To  close  this  sickening  array  of  facts  as  to  the  manner  in 
which  potable  water  is  drawn  from  the  surface  of  sewage- 
laden land,  I take  note  of  the  case  of  Atherstone  (No.  199), 
where  the  outbreak  of  1893  was  related  to  the  pollution  of 
the  water  by  way  of  a piece  of  common  land  thickly  covered 
with  animal  ordure;  a large  pond  also  contributing  its  mud 
and  filth  to  the  pollution,  whilst  the  collecting  tank  had  in 
its  near  vicinity  a place  of  defecation  for  numerous  tramps, 
I have  referred  somewhat  fully  to  this  outbreak  already,  in 
connection  with  the  question  of  levels  of  mains  as  aft'ecting 
the  distribution  of  typhoid,  and  so  I need  not  here  recapitu- 
late. But  that  a piece  of  ordinary  common  land  should  have 
been  allowed  to  furnish  water  by  drainage  for  a town  seems 
scarcely  credible.  Nevertheless,  the  fact  remains  that 
Atherstone  was  content  to  see  its  water  collected  in  the  way 
described,  with  the  results  that  will  always  follow  on  such  a 
state  of  affairs.  The  whole  subject  of  the  relation  of  gather- 
ing grounds  to  typhoid  enters  so  largely  into  the  history  of 
those  outbreaks  which  have  been  traced  to  water  as  a cause, 
that  I have  felt  no  hesitation  in  thus  lengthily  speaking  of 
the  matter ; and  it  seems  to  me  that  it  is  one  that  needs  much 
more  consideration  than  has  hitherto  been  paid  to  it,  since 
we  see  that  seme  of  the  most  glaring  instances  on  record  are 
of  quite  recent  date.  The  entire  question  of  surface  drainage 
in  so  far  as  drinking  water  is  concerned,  calls  for  remedial 
action  on  the  part  of  our  companies.  Far  better  trust  to 
polluted  waterways,  such  as  rapid  rivers,  than  to  the  constant 
presence  of  infiltrating  human  ordure,  or  the  rank  sewage  of 
villages  where  disease  may  at  any  time  become  epidemic. 
Indeed,  with  efficient  filtration,  I would  much  rather  see  my 
drinking  water  coming  from  a polluted  river  than  from  the 
surface  of  meadows  heavily  manured  by  the  visible  refuse 
heaps  collected  from  privies  and  the  like.  For  one  thing,  the 
chances  of  a river  ridding  its  waters  of  the  harmful  qualities 
of  the  polluting  media  are  much  greater  than  in  the  case  of 
water  gathered  from  saturatt  d ground  full  of  abominations, 
close  to  the  tanks  and  reservoirs  or  to  the  streams  which  feed 
the  service  pipes  and  places  of  storage.  Of  two  evils  I would 
choose  the  least  likely  to  cause  mischief, 

Chuhchyakd  Deainagb  i.nt  Relation  to  Typhoid  Feveb. 

Man,  however,  does  not  appear  content  to  pollute  his 
drinking  water  by  the  voided  filth  of  the  living,  but  is  too 
often  careless  in  the  matter  of  contaminating  his  supply  by 
the  drainage  from  the  resting  places  of  the  dead,  and  thus  it 
comes  about  that  danger  arises  from  the  proximity  of  burial 
grounds  to  the  areas  of  catchment  for  water  impounding 
purposes.  I will  briefly  refer  to  two  instances  in  which  the 
proximity  of  churchyards  to  sources  of  drinking  water  was 
seriously  held  in  question.  The  two  cases  are  wide  apart  in 
point  of  time  and  locality,  the  one  being  at  Malpas,  in 
Cheshire,  in  1871  (No.  27),  and  the  other  at  King’s  Lynn  in 
1891  (No.  189).  At  Malpas  the  churchyard  has  been  in  use  for 
for  many  centuries,  and  not  only  was  it  situate  on  porous 
soil,  but  it  was  so  located  that  all  the  decomposing  animal 
matter  getting  away  was  led  to  the  source  from  which  the 
water  supply  was  obtained.  In  the  case  of  King’s  Lynn,  the 
drainage  of  a churchyard  into  the  Gay  wood  river,  which  fur- 
nishes the  public  water  supply,  was  only  one  of  very  numerous 
sources  from  which  the  river  derived  pollution.  Still  these 
two  instances  serve  to  indicate  the  fact  that  places  of  burial 
are  at  times  so  placed  in  relation  to  water  services  that  their 
natural  drainage  finds  its  way  to  the  water  drunk  by  man ; 
and  it  does  not  want  much  thought  to  come  to  the  conclusion 
that  their  proximity  to  sources  of  supply  is,  to  say  the  least, 
very  undesirable. 

Exceptional  Soueces  of  Wateb  Pollution. 

One  very  peculiar  case  of  pollution  of  water  is  reported  by 
Dr.  Beveridge,  of  Aberdeen,  as  having  occurred  at  a daiiy 
farm  there  in  1881  (No.  129).  The  cistern  at  the  farm  was 
situate  in  a corner  of  the  cowshed,  its  contents  being  used  for 
all  dairy  and  byre  purposes.  Analysis  showed  the  water  to 
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Tip  pure  prior  to  entry  into  tire  cistern,  but  to  become  highly 
polluted  vvitb  organic  material  while  in  the  cistern.  All  the 
.322  cases  of  fever  occurring  in  the  month  of  April  were  in 
consumers  of  the  milk  from  this  dairy,  and  no  condition  of 
the  milch  cows  could  be  discovered,  after  very  careful  exami- 
nation, to  account  for  infectivily  of  the  milk  by  the  cattle. 
Ko  one  taking  other  milk  was  attacked,  and  persons  whose 
cans  were  not  washed  in  the  cistern  water  escaped  the  fever. 
Tlie  epidemic  was  sudden,  but  as  widespread  as  the  distri 
ljution  of  the  implicated  milk.  During  the  progress  of  the 
prevalence  Professor  Cossar  Ewart  discovered  in  the  milk 
organisms  identical  with  those  found  in  the  cistern  water. 
The  case  is  interesting  as  showing  that  despite  the  patent 
fact  that  the  water  was  the  vera  causa  ot  the  epidemic,  there 
is  no  knowing  in  what  manner  the  water  obtained  its  infec- 
tive quality 

Chance  Sources  of  Water  Supply  and  Typhoid  Fever 
Outbreaks. 

In  a category  not  far  removed  from  the  chapter  of  accidents 
to  which  I have  lately  referred,  come  those  cases  in  which 
chance  sources  of  supply  of  drinking  water  have  figured  as 
cause  of  typhoid  fever.  Two  such  instances  of  use  of  water 
in  a more  or  less  accidental  way  I may  quote  in  this  connec- 
tion. They  occurred  widely  apart  in  point  of  time  and  posi- 
tion, namely,  the  one  at  Biistol  (No.  79),  and  the  other  at 
Evesham  and  neighbourhood  (No.  142) ; the  liisl  in  1875  and 
the  latter  in  1882.  In  the  first,  it  was  among  the  inmates  of  an 
institution  th.at  the  fevei  spread,  the  immediate  cause  of  the 
.500  attacks  which  developed  being  the  chance  drinking  by 
some  of  the  orphan  children  of  the  contents  of  a stream 
during  one  of  their  walks.  The  stream  received  the  sewage 
fiom  houses  in  some  of  which  typhoid  had  occurred,  and  as  a 
result  of  this  consumption  thirty  cases  cropped  up  simultane- 
ously in  the  asylum  in  children  having  thus  drunk  of  the 
specifically  contaminated  w^ater.  The  disease  once  intro- 
duced, was  kept  going  until  500  children  had  caught  the 
mffction  out  of  some  2,000  in  the  asylum.  Here,  then, 
was  quite  an  accidental  usage  of  a water  by  thirsty  children 
while  out  for  a walk  in  a dingle  near  their  home.  And  it 
has  its  lesson  for  other  large  aggregations  of  young  persons 
when  out  of  t>'e  charge  of  the  attendants  usually  looking 
alter  them.  The  second  instance  was  of  a most  exceptional 
character,  having  to  do  with  the  visitors  to  a regatta  who,  in 
some  numbers,  drank  of  the  water  of  a well  in  a meadow  near 
where  the  regatta  was  held,  the  well  being  contaminated  with 
animal  organic  matter,  and  situate  near  a sewer.  As  showing 
how  the  disease  was  caused,  I may  mention  that  the  infec- 
tion w'as  found  to  be  present  in  eleven  villages,  the  early 
sufferers  being  all  of  them  users  of  the  well  on  the  day  of  the 
r<>gatta,  either  in  its  natural  state  or  in  the  form  of  lemonade 
mixed  with  spirit.  Not  one  case  of  fever  occurred  in  the 
large  number  of  persons  who  thronged  the  other  frequented 
meadow.  The  water  of  the  well  showed  on  examination 
signs  of  undoubted  pollution,  but  the  use  of  its  water  was  a 
matter  of  accidental  congregation  in  the  meadow  in  which  it 
found  place. 

Cause  of  Fever  Distant  in  Time. 

There  have  been  not  a few  instances  in  which  the  cause  of 
the  outbreak  of  waterborne  typhoid  has  been  far  distant  in 
point  of  time  from  the  result  of  its  operation.  I have  already, 
in  speaking  of  the  action  of  frost  and  thaw  on  the  spread  of 
such  typhoid,  had  occasion  to  mention  the  lapse  of  lengthy 
intervals  between  the  disposition  of  the  infective  material 
which  has  later  given  rise  to  disease  and  the  disease  which 
has  thus  been  created.  It  must  indeed  often  happen  that 
the  one  and  the  other  will  be  somewdiat  widely  separated,  for 
the  reason  that  climatic  conditions  have  so  much  to  do  with 
the  infiltration  of  the  specific  germs  of  a disease  into  the 
water.  It  will  readily  be  granted  that  excrement  cast  on  to 
dungheaps  in  a period  of  frost  and  in  a time  of  heavy  rain- 
fall will  reach  an  adjacent  watercourse  under  the  latter  con- 
ditions much  more  quickly  than  when  the  surface  of  the 
ground  is  frostbound.  We  have  again  and  again  seen  heavy 
rain  causing  typhoid  epidemics  by  the  action  of  the  water 
newly  fallen  on  the  ground  in  its  forward  course  either  on 
the  ground  surface  or  with  the  subsoil  water  thus  augmented, 
and  acquiring  a fresh  impetus  towards  its  natural  level.  To 
;he  instances  under  these  headings  I need  not  again  refer; 


and  with  what  has  already  been  said  on  these  points  it  will 
suffice  if  I give  one  instance  in  which  neither  frost  nor  thaw 
was  in  question,  but  where  the  cause  was  in  existence  in  the 
spring  of  the  year  and  the  result  was  manifested  in  the 
summer.  The  case  of  which  lam  thinking  is  that  of  Swansea, 
which  town,  but  not  this  outbreak,  I had  occasion  to  mention 
in  another  connection  a short  space  back  (No.  107).  Here,  as 
will  be  seen  from  the  appendix,  the  outbreak  with  its  640 
attacks  was  traced  to  the  fouling  of  feeders  of  a reservoir  by 
excremental  pollution  from  a farm  on  the  gathering  ground 
of  the  service,  the  fever  having  occurred  four  months  before 
the  epidemic  outburst,  the  immediate  agency  being  a heavy 
rainfall.  Here,  then,  it  is  seen  that  though  frost  and  thaw 
had  no  place  in  the  delayed  outbreak,  yet  rain  had  a pro- 
minent part  assigned  to  it ; and  indeed  it  maybe  laid  down 
that  the  majority  of  such  delayed  appearanc  es  of  effect  fol- 
lowing on  cause  are  accounted  for  in  one  of  two  ways,  namely, 
either  absence  of  much  rain  or  frostbound  specific  poisonous 
material  which  needs  only  opportunity  for  access  to  drinlcng 
water.  These  considerations  point  to  the  need  for  careful 
tracing  back  of  the  meteorological  conditions  for  some  time 
precedent  to  the  prevalence  under  investigation. 

IMetitods  of  Spread  of  Waterborke  Typhoid  Fever. 

lhat  there  should  be  various  methods  by  which  disease 
tends  to  disseminate  itself  is  not  surprising;  but  this  does 
not  remove  from  the  region  of  surprise  some  of  the  methods 
by  which  spread  is  brought  about.  In  the  numerous  in- 
stances in  which  typhoid  has  been  set  going  by  the  medium 
of  polluted  water  we  have  generally  seen  the  disease  appear- 
ing first  in  those  persons  who  partook  of  the  implicated  water 
to  the  entire  exclusion  of  all  others  for  periods  of  time  vary- 
ing with  the  attendant  circumstances.  In  some — indeed  in 
very  manj’’ — the  disease  has  run  a long  course  before  any 
secondary  cause  has  been  found  operating , whilst  in  others 
again  the  disease  has  soon  ceased  to  operate  through  the 
oiiginal  agency  by  such  action  on  the  part  of  sanitary 
authorities  as  closure  of  wells,  or  stoppage  of  supply,  or  the 
like,  and  has  then  fastened  on  otlier  channels  by  whii.-h  to 
propagate  itself,  as,  for  example,  the  methods  of  excrement 
disposal,  the  non  disinfection  of  bowel  discharges  or  of  in- 
fective slops,  the  attention  of  the  niu'ses  on  the  patients  to 
duties  which  lend  themselves  to  contact  with  the  public,  or 
with  matters  which  come  to  be  used  for  the  preparation  of 
foods  or  drinks  for  human  consumption.  The  appendix  is 
full  of  these  various  methods  of  spread  of  the  disease;  hut  I 
should  like  to  draw  attention  to  one  case  in  which  spread 
was  brought  about  by  what  looks  on  the  face  of  it  to  have 
been  gross  carelessness.  At  Temple  Cloud  in  Somerset  (No. 
191),  there  occurred  an  epidemic  of  a very  limited  kind,  see- 
ing that  it  consisted  of  only  11  cases;  but  the  circumstances 
were  interesting  on  account  of  the  family  history  which  is 
contained  in  the  repmt  which  Dr.  Deane  sweeting  made  on 
the  outbreak.  He  siates,  for  exanqile,  that  in  one  house  the 
evacuations  passed  by  three  young  patients  were  emptied 
only  in  the  morning,  being  retained  all  night  in  the  room 
occupied  by  the  stillciers  and  that  in  addition  to  this  filthy 
and  dangerous  practice  the  nurse  did  not  wash  her  hands  or 
clean  her  nails  after  attending  to  the  children ; and  he  states 
also  as  his  opinion  that  the  woman  probably  thus  deiived  her 
infection.  Moreover,  no  disinfectants  were  used  at  tins 
house.  The  same  condition  obtained  in  other  cottages  in 
this  outbreak,  and  the  lesson  to  be  learned  as  to  the  absolute 
need  of  perfect  cleanliness  is  one  that  should  be  well  taken 
to  heart,  not  only  in  connection  with  typhoid, but  in  regard  of 
all  sick  rooms,  since,  if  we  argue  by  analogy,  we  may  expect 
to  find  a nurse  who  is  careless  about  her  own  personal  clean- 
liness, careless  also  about  her  patients  ; and  in  the  sick  i-oom 
most  assuredly  cleanliness  is  next  to  godline-ss. 

There  is  another  meihod  of  spread  of  ivaterborne  typhoid 
to  which  I shall  have  occasion  to  refer  rather  fully  presently, 
and  that  is  by  means  of  foods  rendered  poisonous  by  polluted 
water,  the  chief  of  tliese  being  milk.  If  it  seems  odd  to  any 
of  my  readers  that  I should  have  included  in  the  Appendix 
cases  in  which  milk  has  played  the  chief  part  of  spread,  I 
would  beg  leave  to  state  that  I have  given  only  cases  in 
which  the  milk  was  primaiily  infected  by  means  of  specific- 
ally infected  water,  used  either  in  the  washing  of  milk  utensils 
or  in  other  fashion  about  -the  farms  and  dairies  whence  the 


29 


infected  milk  was  distributed ; and  I hold  that  these  are  as 
much  waterborne  outbreaks  as  are  those  where  water  is  con- 
sumed In  its  natural  state.  But  for  the  polluted  condition  of 
water  used  in  the  preparation  of  food  for  man  these  cases 
would  never  have  had  to  be  chronicled ; and.  indeed,  their 
presence  is  a great  stain  on  the  state  of  sanitation  in  our 
country,  since  1 opine  to  the  view  that  our  farmsteads  are  a 
standing  disgrace  to  us  in  only  too  many  instances,  seeing 
that  from  them  we  derive  one  of  our  most  staple  articles  of 
diet  under  conditions  which  are  an  invitation  to  disease  in 
far  too  many  places.  Again,  there  are  instances  on  record  in 
which  other  drinks  have  been  infected  by  the  addition  of 
polluted  water,  as  witness  the  case  of  the  Evesham  regatta 
(No.  142),  where  the  well  water  was  not  only  partaken  of  in 
its  natural  state,  but  was  also  used  for  purposes  of  making 
lemonade  and  for  mixing  with  spirit.  1 might  name  other 
methods  of  spread  outside  the  mere  consumption  of  the 
wateras  such,  but  the  table  in  Appendix  furnishes  the  means  of 
finding  them  if  any  of  my  readers  care  to  carry  the  matter 
further.  One  point,  however,  I should  like  to  mention  before 
I pass  from  this  subject,  and  that  is  that  the  occurrence  of  a 
large  proportion  of  cases  in  any  given  outbreak  in  persons 
who  have  not  drunk  of  the  polluted  w'ater  does  not  necessarily 
constitute  any  weakening  of  the  argument  as  to  the  water 
having  been  the  original  cause.  There  are  those  who  would 
have  us  believe  that  if  a given  percentage  of  attacks  does  not 
occur  in  the  water  drinkers,  then  that  the  water  was  not  the 
means  of  bringing  the  disease  into  existence  in  the  particular- 
instance.  Such  people  forget  that  there  are  in  every  epidemic, 
almost  without  exception,  secondary  causes  operating  at 
some  stages,  and  it  may  indeed  be  precedent  to  the  use  of 
the  polluted  water.  That  this  has  happened  in  the 
past  I do  not  doubt,  and  that  it  will  happen  in  the 
future  to  an  even  larger  extent  I feel  quite  certain,  seeing 
that  compulsory  notirication  will  give  sanitary  authorities 
an  immense  pull  over  their  earlier  predecessors,  who  laboured 
under  the  disadvantage  of  ignoram-e  to  a large  degree  of  the 
dimensions  of  an  outbreak,  and  did  not  in  too  many  cases 
know  of  its  presence  until  it  had  attained  the  proportions  of 
a dangerous  prevalence  Where  the  circumstances  are 
favourable  to  the  early  detection  of  the  polluting  agent, 
and  the  water  is  cutoff  or  the  means  of  its  contamination 
removed,  then  it  is  pretty  certain  that  the  number  of  cases 
will  be  small  in  water  drinkers  as  compared  with  those  in 
non-water  drinkers  if  the  epidemic  be  a large  one,  and  there 
are  other  means  of  spread  of  the  disease  at  work  in  the 
district,  as  we  have  too  often  seen  in  past  outbreaks.  Let 
me  name  a few  such  examples ; 

At  Wing  in  1863  (No.  1),  fever  was  kept  going  owing  to  the 
prevalence  of  insanitary  conditions  altogether  apart  from  the 
pollu’ed  well.  Atypical  case  is  that  of  WTnterton,  in.  1867 
(No.  7),  where  the  disease  was  associated  with  the  drinking 
of  polluted  water,  but  where,  to  quote  Dr.  Thorne  Tliorne, 
“ Given  the  existence  of  typhoid  fever  in  a town,  it  is  hardly 
possible  to  conceive  conditions  more  favourable  for  its  spread 
than  these  existing  at  Winterton.”  Another  inquiry  held  by 
Dr.  Thorne  Thorne  in  which  local  conditions  other  than  the 
water  were  in  operation  to  cause  the  s{»read  of  fever  was  that 
of  Radford,  in  Notts,  in  1870  (No.  23),  where  the  epidemic, 
having  been  set  going  by  means  of  water,  was  kept  up  by 
the  means  of  excremental  contamination  of  air  and  soil, 
specific  material  being  cast  into  the  streets  or  middens  near- 
dwellings  or  stored  in  ill-ventilated  houses.  Coming  to  more 
recent  times,  I may  refer  to  the  case  of  Northallerton,  in 
1892  (No.  193),  where  the  disease  can  be  thought  of  as  having 
in  some  measure  been  kept  going  by  the  poisoning  of  air  by 
the  sewage-saturated  ground.  And  lastly,  not  to  tire  my 
readers  by  unnecessarily  numerous  references,  I would  draw 
attention  to  the  instance  of  Atherstone,  in  1893  (No.  199), 
where  the  incidence  on  the  consumers  of  the  polluted  water 
was  as  high  as  87  per  cent,  during  the  epidemic  period,  but 
where  the  disease,  once  fairly  established,  had  the  prevailing 
midden  system  to  aid  it  in  its  successful  attempts  to  pro- 
pagate itself,  the  system  in  vogue  lending  itself  to  such  dis- 
semination as  actually  occurred. 

Widespread  Infection  of  Typhoid  Fever. 

An  instance  in  which  the  infection  of  typhoid  was  of  a vei-y 
widespread  nature  was  that  of  the  three  villages  of  Aylstone 


Park,  Whetstone,  and  Narborough,  in  the  Blaby  Rural  Sani- 
tary District,  in  1880  (No.  110).  No  fewer  than  eleven  groups 
of  attacks  occurred  in  these  villages,  to  the  exclusion  of  a 
fourth  village  in  the  vicinity  where  the  nineteen  cases  which 
cropped  up  were  related  to  specifically  infected  midden 
privies  and  poisoned  air.  What  was  still  more  curious  was 
the  fact  that  the  initial  case  in  each  group  served  as  the  cause 
of  spread  by  means  of  the  disposition  of  the  evacuations  in  a 
way  readily  to  contaminate  a well.  The  cases  to  the  total 
number  among  water  drinkers  of  211  occurred  in  the  imme- 
diate vicinity  of  the  several  wells  thus  subjected  to  pollu- 
tion. Users  of  other  wells  were  entirely  excluded  from  in- 
fection except  in  the  case  of  the  fourth  village  just  men- 
tioned. This  instance  of  widespread  results  following  the 
disposal  of  the  excreta  of  only  a few  cases  to  my  mind  raises 
very  decidedly  the  whole  question  of  excrement  storage  in 
our  country  parishes.  The  close  relation  of  our  drinking 
water  and  our  midden  contents  is  a matter  of  the  greatest 
importance,  and  people  seem  seldom  to  realise  that  filth  and 
disease  are  synonymous  terms  until  taught  the  truth  by 
some  such  bitter  experience  as  at  these  villages. 

Short-lived  Typhoid  Fever  Epidemics. 

It  will  be  observed,  from  the  tabulated  statement  at  the 
end  of  this  report,  that  there  are  all  sorts  of  epidemics  re- 
corded in  regard  of  period  of  duration,  some  being  preva- 
lences long  drawn  out,  and  others  again  those  of  brief  opera- 
tion. Of  the  latter  class  I may  mention  the  case  of  Swansea 
in  1879  (No.  107),  where  the  cause  of  the  outbreak  was  itself 
apparently  of  short  duration,  a uniform  rise  taking  place  in 
all  the  districts  affected,  namely,  in  the  tliird  week  of  the 
epidemic,  with  equally  uniform  decline  from  that  time  until 
the  end  of  the  fifth  week.  Yet  another  case  of  a brief  but 
sharp  prevalence  was  that  of  Pentrase,  in  Cornwall,  in  1873 
(No.  59),  where  no  less  than  28  per  cent,  of  the  consumers  of 
the  water  causing  the  fever  (71  cases  in  a population  of  358, 
of  whom  2.58  used  the  well)  were  attacked  in  the  month  of 
August.  At  Tregoney,  in  the  same  locality,  there  occurred 
over  50  cases  in  December,  1873  (No.  64),  in  a population  of 
under  800,  and  some  of  these  derived  their  infection  from 
secondary  causes.  The  case  of  the  Orphan  Asylum  at  Bristol, 
already  mentioned  in  connection  with  chance  sources  of  water 
supply  (No.  79)  was  one  where  the  primary  cause  was  quickly 
arrested,  and  where  the  disease  should  have  also  been  at 
once  checked,  but  where,  despite  the  continued  spread  of  the 
fever  in  the  institution,  the  epidemic  of  500  attacks  was  over 
in  a couple  of  months.  Hitchin  furnishes  anotlier  example 
of  short  epidemics  (No.  144),  for  there  were  two  outbreaks  in 
the  two  months  of  December  and  January,  1882  83.  each  of 
some  amount,  totalling  to  100  cas(  s in  all.  On  the  other 
hand  we  have  in  the  accidental  prevalence  at  Perth  (No.  112), 
in  1880,  an  epidemic  lasting  from  May  to  November, 
although  the  primary  cause  was  only  of  one  day’s  duration. 

I might  quote  additional  instances,  but  those  here  set  out 
suffice  to  make  my  point  clear. 

Waterborne  Typhoid  Fever  and  “ Abstainers.” 

In  epidemics  of  waterborne  typhoid  it  is  only  natural  to 
think  of  total  abstainers  from  the  use  of  alcoholic  liquors  as 
suffering  in  proportions  exceeding  persons  who  make  but 
little  use  of  water  in  an  unboiled  state.  Of  course  there  will 
always  be  a large  and  major  portion  of  the  general  com- 
munity who,  while  consuming  water  in  part  in  its  natural 
condition,  make  use  of  it  also  in  a boiled  form  in  their  daily 
beverages,  in  addition  to  those  who  also  partake  of  other 
drinks  to  the  exclusion  of  water  in  great  measure.  But  in 
not  a few  instances  the  excessive  incidence  of  attack  on  ab- 
stainers has  shown  beyond  doubt  that  the  drinking  water  has 
been  at  fault.  Let  me  illustrate  my  point.  At  Bramham  Col- 
lege, near  Tadcaster,  there  occurred  a prevalence  of  typhoid  in 
March,  1869  (No.  12),  19  cases  resulting  as  a consequence  of 
the  pollution  of  the  water  supply  of  the  establishment  by  way 
of  a defective  closet  pipe.  Nearly  all  the  attacks  were  in 
t ital  abstainers,  who  were  the  chief,  if  not  the  only,  abstainers 
inthecollegeof  60or70persons  Inthe  succeedirgmonth  of  the 
same  year,  at  Aekworth  Moor  Top,  in  Yorkshire,  there  was  an 
epidemic  (No.  13)  arising  apparently  from  infiltration  into  the 
well  of  the  village  of  excreta  from  the  initial  case.  I have 
not  been  able  to  find  out  the  exact  numlber  of  cases,  but  an 
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Institution  was  involved  in  the  outbreak,  one  that  was  car- 
ried on  upon  teetotal  principles.  Both  in  this  institution 
and  outside  total  abstainers  were  the  first  attacked  and  also 
the  most  numerously.  These  are  but  two  instances  culled 
from  many  that  figure  in  the  annals  of  waterborne  typhoid  ; 
and  the  matter  is  not  astonishing,  but  calls  for  the  remark 
that  what  is  needed  in  these,  and  other  persons  also  for  the 
matter  of  that,  is  that  all  drinking  water  should  be  boiled. 

Effects  on  Typhoid  Fever  Outbreaks  of  Boiling 
Polluted  Water. 

Following  on  what  I have  just  said,  it  will  be  interesting  to 
consider  the  evidence  which  is  available  as  to  the  influence 
on  typhoid  prevalences  of  the  boiling  of  drinking  water,  if 
such  evidence  be  forthcoming.  Such  evidence  is,  as  a matter 
of  fact,  not  difficult  to  find,  and  I will  therefore  adduce  some 
of  it  in  support  of  the  practice.  As  long  ago  as  1864  the 
benefits  of  boiling  water  were  pointed  out  by  the  late  Dr.  E. 
Seaton  in  his  report  on  an  outbreak  at  Page  Green,  Totten- 
ham (No.  4),  where  in  a row  of  five  houses  dependent  upon 
local  wells  all  the  houses  were  invaded  with  one  exception, 
where,  namely,  the  inmates  “first  boiled  all  the  water  which 
they  used  for  drinking.”  At  Buckingham  in  1888  (No.  168; 
the  decline  of  the  disease,  which  had  been  waterborne,  was 
attributed  in  part  to  the  precaution  of  boiling  the  implicated 
water,  as  reference  to  the  report  of  Dr.  Franklin  Parsons 
shows.  Perhaps  the  most  unique  instance  of  the  boiling  of 
drinking  water  in  the  face  of  disease  is  that  recorded  by  the 
late  Dr.  David  Page  in  connection  with  an  outbreak  of 
typhoid,  undoubtedly  waterborne,  at  New  Herrington,  in 
county  Durham,  in  1889  (No.  176).  With  a view  of  guarding 
against  further  distribution  of  the  disease  by  means  of  the 
polluted  supply,  the  water  of  another  service  was  turned  into 
the  mains  ; but  this  not  sufficing  in  point  of  quantity.  Dr. 
Page  said  that  “ arrangements  were  made  and  actually  carried 
out  for  boiling  the  supply  pumped  from  the  Herrington  well 

before  it  entered  the  reservoir On  the  occasion  of  my 

final  visit I witnessed  the  remarkable  and  unique  in- 

stance of  delivery  to  the  mains  of  a water  supply  which  had 
been  actually  submitted  to  a boiling  temperature.”  Again, 
Dr.  Bruce  Low  points  to  the  fact  that  in  the  village  of 
Nunnington,  in  the  valley  of  the  Rye,  the  fever  ceased 
to  attack  the  residents  a fortnight  after  the  issue  of  a warning 
to  boil  all  drinking  water.  In  reporting  on  the  use  of  the 
Trent  water  for  domestic  purposes  in  relation  to  the  inci- 
dence of  typhoid  on  riverside  populations  (No.  174),  Dr.  Bruce 
Low  states  with  reference  to  certain  villages  having  but  little 
typhoid,  that  their  escape  may  be  thought  of  as  having  to  do 
with  the  use  in  them  for  drinking  purposes  of  boiled  water 
only.  Indeed,  in  the  district  generally  the  medical  men 
have  done  much  apparently  to  stay  the  spread  of  typhoid 
by  their  counsel  as  to  the  boiling  of  the  river  water. 
And  though  I have  made  mention  of  Nunnington 
only  in  speaking  of  the  Ryedale  fever.  Dr.  Low  thinks  of 
other  villages  as  owing  their  immunity  from  the  disease 
to  the  same  practice  as  obtained  in  that  village.  It  will  be 
evident  from  what  is  here  said  that  the  precaution  is  not  by 
any  means  overlooked  in  the  actual  presence  of  the  disease, 
but  I much  fear  that  the  measure  is  too  often  neglected 
among  our  people,  especially  in  our  large  towns,  where  per- 
sons seem  to  fancy  that  there  must  be  safety,  by  reason  of  the 
water  undertaking  being  in  the  hands  of  some  body  corporate 
or  the  like.  But  if  the  circumstances  relating  to  the  filtra- 
tion of  some  of  our  water  services  in  even  the  largest  towns 
in  England  were  to  be  made  public,  I doubt  if  we  should  be  as 
a community  so  disposed  to  place  blind  trust  in  our  water 
companies.  The  expedient  of  boiling  the  quantity  of  water 
needed  in  an  uncooked  state  each  day  is  a simple  one,  and 
the  necessary  quantity  to  be  so  treated  can  soon  be  gauged. 
Prevention  is  not  only  better  than  cure,  but  in  this  case  at 
least  it  is  infinitely  cheaper. 

Sanitary  Inactivity  and  its  Results. 

Where  so  much  could  be  said  on  this  subject  it  is  difficult 
to  quote  examples.  In  modern  times  the  glaring  instance  of 
Rotherham  stands  out  very  clearly  (No.  190),  and  I have 
already  referred  to  the  conditions  which  have  long  held  in 
that  town  in  relation  to  water  supply.  Dr.  Theodore  Thom- 
son, in  reporting  on  the  cholera  experience  of  1893  there,  said ; 


“ Rotherham  had  in  1891  actual  experience  of  loss  of  life  and 
health  from  fever  due  to  specific  pollution  of  the  public  water 
supply,  but  the  sanitary  authority  do  not  appear  to  have 
profited  by  the  lesson.”  I need  not  dwell  further  on  this 
case,  save  to  say  that  the  medical  officer  of  health  states 
in  his  annual  report  for  1891  that  the  much  polluted  “ Well- 
gate  spring”  has  at  length  been  closed,  with  beneficent  results 
already  apparent.  Equally  to  the  point  is  that  of  King’s 
Lynn,  of  which  place  Dr.  Bruce  Low  said,  in  reporting  on  its 
fever  outbreak  of  1891  (No.  189):  “The  dangerous  condition 
of  the  King’s  Lynn  borough  water  supply  has  been,  time  after 
time,  pointed  out  by  the  medical  officer  of  health  and  by 
others.  The  urban  sanitary  authority  has  more  than  once 
proposed  to  protect  the  water  by  piping  it  from  a spring  or 
springs,  but  this  project  has  always  hitherto  been  defeated 
by  a section  of  the  ratepayers  who,  ignorant  of  the  dangers 
arising  from  the  pollution  of  potable  water  by  filth,  regard 
the  present  supply  as  all  that  can  be  desired.”  Dr.  Low  adds 
the  following  interesting  footnote  to  this  sentence  : 

“Mr.  W.  Whitaker,  F.R.S.,  of  H.M.  Geological  Survey,  in 
a presidential  address  to  the  Norwich  Geological  Society, 
delivered  as  far  back  as  November  6th,  1883,  and  published  in 
the  Geological  Magazine  of  January,  1884,  drew  attention  to  the 
Lynn  water  supply  while  discussing  certain  points  in  connec- 
tion with  drinking  water  derived  from  chalk  springs  piped  to 
certain  towns  in  Norfolk,  as  follows: 

“ ‘ The  enterprise  of  Wisbech  is  thus  in  strong  contrast  to 
the  apathy,  and  one  may  say  the  stupidity,  of  the  larger 
town,  in  which  I have  the  misfortune  to  live,  its  Norfolk 
rival,  Lynn,  the  corporation  of  which  treat  the  inhabitants  to 
one  of  the  worst  supplies  that  I know  of.  These  guardians  of 
the  public  health  allow  a set  of  chalk  springs,  some  pure,  but 
others  contaminated,  to  mix  together  and  to  fiow  along  an 
open  channel  of  six  miles  or  so,  as  the  crow  files,  reeeiving  on 
the  way  the  drainage  of  a fair  tract  of  country,  and  at  the  last, 
close  by  the  borough  boundary,  some  part  of  the  sewage  of 
the  village  of  Gay  wood.  Notwithstanding  that  the  evil  of 
this  course  has  been  pointed  out  for  years,  and  constant 
complaints  occur,  yet  our  town  councillors,  in  the  multitude 
of  whom  there  is  not  wisdom,  have  not  yet  made  up  their 
minds  to  any  decided  action,  and  a question  that  really 
admits  of  no  debate  is  the  subject  of  apparently  endless  dis- 
cussion. “ Words,  not  deeds,”  should  be  the  town  motto,  at 
least  as  far  as  regards  the  water  supply,’ 

“Since  the  above  paragraph  was  written  the  town  council 
of  Lynn  adopted  a scheme  for  the  supply  of  good  water,  but  I 
fear  in  a half-hearted  way;  at  all  events,  their  scheme  has 
been  rejected  at  a meeting  of  the  ratepayers,  and  I am  there- 
fore compelled  to  transfer  the  charges  above  made  from  the 
members  of  the  town  council  to  the  body  of  the  townsmen, 
who  seem  not  to  be  educated  up  to  pure  water  pitch ! When 
they  have  had  a serious  epidemic  perhaps  they  may  acquire 
more  sensible  views  on  this  matter.”  It  is  matter  for  con- 
gratulation that  the  health  body  have  since  seen  the  error  of 
their  ways. 

At  Appledore,  where  an  outbreak  of  typhoid  occurred  in 
1870  (No.  24),  the  conditions  were  disgraceful  at  the  time, 
and  such  as  to  lead  Dr.  Thorne  Thorne  to  state  that  “ had 
the  town  been  specially  designed  to  favour  outbreaks  of 

typhoid  fever the  result  could  hardly  have  been  more 

completely  attained  than  has  been  the  case  at  Appledore.” 
The  report  teems  with  instances  of  sanitary  neglect.  At 
Oldbury  the  same  writer  shows  a deplorable  state  of  affairs 
to  have  existed  in  1870,  when  fever  prevailed.  His  own  words 
best  describe  the  place  as  he  found  it  at  the  time  : 

“ Welts  are  in  many  instances  placed  within  a few  feet  of 
one  or  more  privies  and  open  middens,  which  are  little  better 
than  reservoirs  for  liquid  and  excremental  filth.  Some  parts 
of  the  township  are  without  any  water  supply,  and  hence  the 
inhabitants  have  either  to  travel  a distance  of  sometimes 
half  a mile  to  neighbouring  springs  or  they  buy  it  as  often  as 
they  can  afford  it  of  persons  who  regularly  bring  it  round  for 
sale.  This  deficiency  of  water  is  a point  of  the  most 
cardinal  importance ; it  deprives  the  poor  of  the  principal 
means  of  keeping  themselves  and  their  premises  clean,  and 
it  must  be  considered  as  one  of  the  prime  predisposing 
causes  of  disease.  The  poor  themselves  urgently  beg  for  a 
proper  supply ; some  informed  me  that  they  were  compelled 
at  times  to  resort  to  the  canal,  which  is  in  reality  the  main 
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town  sewer,  in  order  to  wash  themselves;  and  on  several 
pi-emises  I found  that  lumps  of  ice  and  masses  of  snow  had 
been  collected,  and  were  being  melted  down  for  domestic 
use.  The  want  of  water  has  also,  in  a peculiarly  offensive 
manner,  been  a cause  in  spreading  typhoid  fever,  for  during 
the  past  year  some  of  the  inhabitants  have  been  compelled 
to  wait  until  a rainfall  before  the  linen  of  the  patients  could 
be  washed;  and  the  amount  of  unwashed  and  poisonous 
linen  which  has  thus  accumulated  has,  I am  informed,  in 
gome  houses  caused  an  almost  unbearable  stench.” 

And  here,  be  it  remarked,  I am  only  quoting  one  short 
passage  to  indicate  the  sort  of  place  it  was  in  which  fever 
thus  settled.  It  may  be  asked  why  I go  so  far  back  in  order 
to  get  my  instances  of  sanitary  inactivity.  My  reply  is  that 
I have  made  reference  to  2 cases  of  ancient  and  2 of  modern 
history.  I do  not  see  my  way  to  showing  up  the  deficiencies 
of  sanitary  bodies  to  any  great  extent  lest  I should  weary  my 
readers  by  iteration  of  much  that  is  already  contained  in  the 
preceding  pages  under  other  headings.  The  inactivity  of 
our  so-called  health  bodies  need  not  be  specifically  spoken 
of  as  such  to  enable  my  readers  to  grasp  the  fact  that  nearly 
all  that  is  here  written  is  the  history  of  neglected  oppor- 
tunities which,  having  been  allowed  to  pass,  have  carried  in 
their  train  the  loss  of  life  and  the  suffering  which  are  here 
set  out.  It  has  been  truly  said  that  cholera  saves  in  our 
country  more  lives  than  it  destroys,  for  the  reason  that 
people  are  stirred  up  into  activity  in  matters  sanitary  when 
that  disease  threatens  or  fears  of  its  presence  prevail,  more 
than  by  the  fevers  that  are  now  endemic  among  us.  But 
since  typhoid  has  ceased  to  have  for  us  the  horrors  that  are 
implanted  by  a disease  which  is  far  less  fatal  incur  midst, 
these  recurring  outbreaks  which  are  here  chronicled  con- 
tinue to  claim  their  victims.  If  one  death  by  Asiatic  cholera 
occur  in  a town,  there  is  an  immediate  outcry  on  account  of 
the  danger  that  threatens  the  place,  and  people  are  forgetful 
of  the  patent  fact  that  the  conditions  which  operate  for  the 
spread  of  cholera  are  just  those  which  favour  the  dissemina- 
tion of  typhoid.  Not  until  the  public  come  to  see  and  under 
stand  that  the  truest  economy  lies  in  the  reasonable  expendi- 
ture of  money  on  that  which  goes  to  remove  the  causes  which 
lead  to  the  spread  of  preventable  disease,  and  which  bring 
death  and  suffering  and  distress  in  their  wake -not  until 
then  will  our  death-roll  show  that  diminution  in  its  total 
which  is  attainable. 

CoMPuisoET  Notification  : its  Benefits  in  Eelation  to 
Typhoid  Fever. 

It  is  probably  not  necessary  for  me  to  say  much  on  this 
subject,  looking  to  the  strides  which  have  been  made  else- 
where in  the  way  of  settling  the  question  of  the  utility  of 
compulsory  notification.  Our  country  has  decided  in  almost 
all  its  districts  that  such  a system  is  necessary  for  the  due 
safeguarding  of  the  public  health.  The  Infectious  Disease 
(Notification)  Act,  18S9,  has  worked  in  a marvellously  smooth 
manner,  and  has  been  a marked  success.  It  stands  to 
reason  that  if  the  early  cases  of  infectious  disease  occurring 
in  a district  are  made  known  to  the  sanitary  officers  at  once 
on  their  arising,  the  chance  of  curtailing  the  spread  of  the 
disease  is  much  more  probable  than  if  cases  are  allowed  to 
give  rise  to  others  before  attention  is  drawn  to  them  by  some 
such  development  as  a fatal  attack.  If  the  system  of  notifica- 
tion is  in  force  and  proper  hospital  accommodation  be  behind 
that  system,  the  district  thus  provided  is  in  a fair  way  to 
check  chance  cases  of  infectious  disease  from  growing  into 
widespread  epidemics.  Let  me  give  two  or  three  references 
to  reports  which  show  the  desirability  of  prompt  notification. 
The  one  is  that  made  by  Dr.  Deane  tweeting  on  the  outbreak 
at  Temple  Cloud  in  1891  92  (No.  191),  in  which  the  writer 
states  that,  eaily  cases  of  typhoid  not  having  been  notified, 
the  health  officer  was  not  enabled  to  see  that  proper  precau- 
tionary measures  were  taken,  and,  as  a matter  of  fact,  it  was 
in  this  district  that  there  occurred  spread  of  typhoid, 
owing  to  great  want  of  proper  regard  to  cleanliness  in  the 
sick  rooms,  as  I have  already  taken  occasion  to  show.  The 
other  report  to  which  I may  refer  in  this  connection  is  that 
of  Dr.  Gresswell  on  the  outbreak  at  Hebden  Bridge  in  1884 
No.  155),  wherein  he  states  as  follows:  “ The  importance  of 
prompt  notification  and  ready  means  of  isolation  in  Hebden 
Bridge  can  scarcely  be  overrated.”  And  he  proceeds  to  refer 


to  the  local  circumstances  which  went  to  favour  the  spread  of 
the  disease  in  the  absence  of  such  prompt  knowledge  of  cases 
as  should  have  been  in  possession  of  the  health  officer  in 
order  to  enable  equally  prompt  measures  to  be  adopted. 
Overcrowded  cottages,  the  working  of  members  of  invaded 
houses  in  factories  and  like  aggregations  of  persons,  and 
other  circumstances  conduced  to  dissemination  of  infection, 
even  though  enteric  fever  was  in  question. 

A case  very  much  in  point  was  that  of  the  Gainsborough 
rural  district,  wherein  Dr.  Bruce  Low  made  inquiry  as  to  the 
use  of  Trent  water  in  relation  to  enteric  fever  (No.  174).  He 
found  that  compulsory  notification  was  not  in  force  in  the 
district,  and  this  meant  for  him  much  trouble  in  addition  to 
the  feeling  that  when  all  was  done  that  seemed  possible  in 
the  circumstances,  he  could  not  be  at  all  certain  that  all  cases 
of  fever  which  had  arisen  were  accounted  for  in  the  lists 
which  were  prepared  for  him.  It  will  be  well  to  give  his  own 
words : 

“ Finally  I obtained,  after  the  expenditure  of  much  time 
and  trouble,  particulars  of  cases  from  all  the  medical  men 
living  and  practising  in  the  different  parts  of  the  rural  dis- 
trict. I soon  found  that  my  inquiries  would  have  to  be 
limited  to  the  last  four  and  a-half  years.  The  lists  had  to  be 
prepared  in  some  instances  from  memory,  with  this  result : 
Where  a practitioner  was  having  groups  of  cases  every  year, 
some  of  them  club  patients  of  whom  no  record  was  kept  in 
ledger  or  day  book,  the  lists  of  actual  cases  were  admitted  in- 
complete ; but  where,  on  the  other  hand,  the  medical  men 
met  with  sporadic  cases  only,  sometimes  not  more  than  one 
in  two  years,  the  facts  as  to  each  occurrence  remained  in  their 
memories,  and  their  lists  of  cases  were  much  more  complete. 
I have  considered  it  right  to  make  this  statement,  as  farther 
on  I shall  have  to  point  out  an  inequality  of  incidence  of 
enteric  fever  in  certain  localities,  the  inequalities  being  for 
the  above  reason  even  more  pronounced,  so  it  is  believed, 
than  is  shown  by  the  figures.  A consideration  of  the  two 
sets  of  figures  will  show  that  the  sanitary  authority  were  im- 
perfectly informed  as  to  the  amount  of  preventable  illness 
occurring  in  the  district  under  their  care,  and  that  conse- 
quently their  officials,  no  matter  how  active  or  willing,  could 
not  take  the  necessary  steps  to  check  the  further  spread  of 
the  infection.  This  insufficiency  of  information  might  have 
been  obviated  more  recently  had  the  rural  sanitary  authority 
adopted  the  Infectious  Disease  (Notification)  Act  of  1889.” 

Dr.  Low’s  report  is  dated  1893,  but  in  another  presented  to 
the  same  Department  in  September.  1894,  on  scarlatinal  pre- 
valence in  Hucknall  Torkard,  Dr.  Thomas  Horne  has  much 
the  same  thing  to  say  of  the  non  adoption  of  compulsory 
notification  there.  Proceeding  to  discuss  the  data  of  the 
epidemic,  he  says  : 

“ As  to  the  actual  number  of  non  fatal  cases  occurring  in 
the  district  definite  information  is  not,  in  the  absence  of 
notification,  forthcoming.  The  medical  officer  of  health  says 
in  a special  report  on  the  epidemic  which  he  presented  to  the 
sanitary  authority,  ‘It  is  certain  that  only  a small  proportion 
of  the  cases  were  brought  to  my  knowledge.’  And  again, 
‘owing  to  the  fact  that  only  a small  proportion  were  notified  to 
me,  I am  unable  to  give  the  number  of  non-fatal  cases.’  ” 

But  no  one  will  quarrel  with  my  assertion  that  the  adoption 
of  compulsory  notification  is  a safeguard  against  the  spread 
of  infectious  disease,  if  its  information  be  used  aright,  hos- 
pital accommodation  especially  entering  into  the  organisa- 
tion by  means  of  which  epidemics  are  to  be  successfully  com- 
bated. 

Water-infected  Milk  and  Typhoid  Fever. 

The  relationship  existing  between  dairies  and  milkshops 
and  the  like  on  the  one  hand,  and  the  prevalence  of  typhoid 
on  the  other  hand,  is  now  admitted  to  be  very  close.  It  was 
not  so  admitted  a quarter  of  a century  back,  when,  indeed, 
the  relationship  was  all  but  ignored.  Writing  on  the  whole 
subject  of  the  influence  of  milk  in  spreading  zymotic  disease 
in  1881,  I stated  that  the  spread  of  such  disease  by  the 
agency  of  milk  was  then  almost  a new  danger  revealed 
by  hygienic  science.  Ordinary  measures  of  sanitary  (domestic) 
precaution  did  not  seem  to  avail  to  secure  immunity 
against  the  incidence  of  disease  so  spread,  although  the 
boiling  of  milk  was  seen  to  be  a method  of  rendering  that 
article  innocuous.  Upwards  of  twenty  years’  experience  of 
milk- disseminated  diseases  has  not  led  to  any  general  ob- 
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servance  of  this  simple  safeguard  against  those  epidemics 
which  still  from  time  to  time  startle  the  public  by  claiming 
victims  from  all  classes  of  society  by  reason  of  neglect  of  the 
precaution  of  seeing  that  all  miik  is  submitted  to  a boiling 
heat.  Many  a mother  has  had  cause  to  sorrow  over  the 
neglect  of  her  cook  in  carelessly  omitting  the  injunction 
given  to  treat  the  milk  in  the  way  indicated.  As  a result  of 
such  carelessness  the  lives  of  only  too  many  innocent 
children  have  been  sacrificed,  and  the  sorrow  thereby  caused 
has  not  been  in  any  wise  softened  by  the  knowledge  of  the 
fact  that  but  for  the  laziness — 1 might  almost  say  criminal 
inaction — of  some  domestic  servant  the  life  taktn  would  in 
all  human  probability  have  been  saved.  Not  that  I would 
be  thought  of  as  even  seeming  to  throw  the  blame  for  milk 
epidemics  on  householders  on  account  of  the  omission  of  this 
precaution — by  no  means.  I simply  state  that  things  being 
as  they  are  it  is  the  duty  of  every  housewife  to  see  to  it  that 
the  family  milk  service  is  treated  as  an  infected  commodity. 
That  it  should  be  necessary  for  such  action  is  my  chief  com- 
plaint, since  the  condition  of  the  milk  trade,  to  my  way  of 
thinking,  should  be  such  that  this  act  on  the  part  of  house- 
holders should  be  unnecessary.  It  is  indeed  against  the 
vendors  of  our  milk  supply  that  I inveigh.  The  state  of  a 
vast  proportion  of  the  places  whence  milk  is  sent  to  our 
markets,  and  the  state  of  only  too  many  of  the  shops  where 
that  milk  is  retailed,  is  a disgrace  to  our  nation.  One  cannot 
take  up  a report  on  any  rural  district  without  reading  of  cir- 
cumstances attending  the  sale  of  milk  from  farms  which  are 
highly  provocative  of  disease ; and  I am  not  here  referring  to 
times  long  gone  by.  On  the  other  hand  1 have  in  my  mind 
instances  where  the  conditions  attaching  to  dairy  farms  have 
been  most  grossly  insanitary  within  quite  recent  years. 

But  before  I go  into  the  matter  any  further  in  a general  way, 
it  may  be  advisable  for  me  to  refer  to  some  actual  instances 
in  which  disease  has  been  traced  to  milk  infected  with  the 
specific  germ  of  typhoid  by  the  agency  of  polluted  water.  I 
need  not  weary  my  readers  by  numerous  references,  so  I have 
taken  samples  to  the  number  of  six  from  the  appended  tabu- 
lar statement  with  the  object  of  showing  some  of  the  ways  in 
which  milk  is  subjected  to  hurtful  surroundings. 

At  Moseley  and  Balsall  Heath,  near  Birmingham,  in  the 
winter  of  1872-73  (No.  52),  it  was  found  that  of  60  households 
invaded  by  typhoid  as  many  as 47  were  consumers  of  a certain 
milk  service,  and  that  at  the  premises  of  two  adjacent  milk 
sellers  the  conditions  were  such  that  there  could  be  little 
doubt  as  to  the  source  of  infection  of  the  milk  distributed. 
Midway  between  two  dairymen’s  premises  was  a house  in 
which  a case  of  typhoid  occurred,  the  dejecta  being  cast  into 
a pervious  privy  in  such  manner  that  the  contents  of  the  wells 
serving  tbe  houses  in  question  could  hardly  escape  contami- 
nation. The  water  of  tlie  one  well  was  used  by  one  of  the 
dairymen  for  purpo.ses  of  milk  dilution,  whilst  the  milkman 
on  the  other  side  made  no  profession  of  selling  pure  milk. 
The  evidence  against  the  milks  was  more  telling  even  than 
that  adduced  by  the  above  data,  since  no  other  cause  of 
fever  could  be  found,  and  use  of  the  milk  of  other  vendors, 
even  in  the  same  street,  was  attended  by  no  untoward  result. 

At  Crossbill,  in  Renfrewshire,  in  the  early  months  of  1875 
(No.  77),  there  occurred  an  epidemic  of  153  cases,  and  related 
unmistakably  to  a particular  milk  service.  The  water  supply 
of  the  farm  whence  the  milk  was  sent  was  from  a well  situate 
close  to  a large  collection  of  liquid  refuse,  and  itself  supplied 
from  a spring  dangerously  situate  in  respect  of  a ditch,  into 
which  ditch,  moreover,  or  on  to  an  adjacent  manure  heap,  the 
dejecta  of  some  typhoid  cases  had  b^en  cast. 

A somewhat  curious  case  of  water-polluted  milk  was  that  of 
a village  near  Leeds,  in  the  summer  of  1876  (No.  87),  where 
some  children  of  a household  of  ten  persons  were  attacked  by 
a lingering  illness  of  a ty  phoidal  nature.  The  single  cow  kept 
for  the  purpose  of  the  domestic  milk  supply  had  during  some 
months  been  getting  thin,  at  last  refusing  to  graze.  Her 
water  supply  was  a stream  into  which  a watercloset  drained 
and  which  became  “ mere  sewage.”  The  cow  was  at  length 
sent  away,  and  thereafter  not  only  did  no  fresh  case  of 
illness  occur  at  the  farm,  but  convalescence  set  in,  albeit  of  a 
very  tardy  character.  Tliis  instance  of,  so  to  speak,  trans- 
mitted typhoid  through  the  milch  cow,  is  one  of  much 
interest.  The  prominent  feature  of  the  series  of  casfs  was 
the  lingering  nature  of  the  illness  contemporaneously  with 


the  same  tedious  ill-health  of  the  cow.  It  and  the  instance 
of  the  outbreak  of  the  Glasgow  Hospitals  in  1884,  already 
spoken  of  in  discussing  the  relations  of  excrement  to 
typhoid,  are  the  only  cases  of  this  kind  that  I have  come 
across  in  my  study  of  the  subject.  In  the  summer  of  1888  an 
outbreak  of  typhoid  occurred  in  the  village  of  Millbrook'  in 
Cornwall  (No.  113),  which  has  become  historic  by  reason  of 
the  prominence  to  wdiich  it  attained  at  the  time  owing  to  the 
report  made  to  the  IMedical  Department  of  the  Local  Govern- 
ment Board  by  Dr.  Ballard.  The  case  in  relation  to  milk  was 
what  may  be  called  one  of  indirect  infection,  since  there  was 
no  direct  communication  of  c mtaminated  water  and  milk, 
the  circumstances  being  as  follow.  Imported  fever  having 
led  to  specific  infection  uf  a street  sewer,  this  in  its  turn  led 
to  contamination  of  a well  through  the  medium  of  an  over- 
flow pipe.  This  well  caused  typhoid  in  some  of  those  drink- 
ing of  its  water,  and  the  patients’  dejecta  were  discharged  by 
way  of  privies  to  a drain  wdiich  had  aiiiial  connection  with 
the  room  of  a dairy  farm  wherein  the  milk  was  stored  on 
shelves,  the  milk  in  this  manner  being  exposed  to  the  emana- 
tions of  the  specifically  infected  di’ain,  with  extension  of  the 
fever  as  a result  in  members  of  the  dairyman’s  family, 
and  an  unknown  number  of  his  customers,  twenty-two  of 
whom  were  traced  as  having  suflered.  In  this  case  the  sale 
of  the  milk  was  never  stopped,  and  the  disease  went  on 
“ until,”  to  quote  Dr.  Ballard,  “ the  wdiole  village  has  become 
steeped  with  the  contagium.”  If  it  be  in  any  wise  contended 
that  this  is  not  a case  of  water  infected  milk  causing  typhoid, 
at  least  it  cannot  be  set  aside  as  a typical  instance  of  water- 
borne disease,  and  hence  finds  fitting  place  in  the  appendix. 
1 am,  however,  content  to  see  it  here  mentioned  in  the  cate- 
gory of  milk-typhoid  outbreaks,  and  to  regard  water  as  having 
played  an  important  part  in  bringing  about  the  infective 
quality  of  the  implicated  milk.  I will  only  give  one  more  refer- 
ence to  the  appendix  in  this  relation,  but  it  will  be  to  a case  of 
most  gross  inattention  to  the  first  elements  of  sanitation, 
since  it  deals  with  an  outbreak  which  was  brought 
about  by  means  of  water  which  should  never  have  been 
for  one  moment  thought  of  as  usable  for  any  purpose 
whatever  in  connection  with  the  preparation  of  food 
for  the  use  of  man.  The  occurrence  took  placa»at 
Great  Coggleshall  in  the  winter  of  1876  (No.  90),  Dr. 
Thorne  Thorne  being  entrusted  with  report  on  the  matter  for 
the  Local  Government  Board.  He  found  after  inquiry  that 
the  undisinfected  discharges  of  a typhoid  patient  had  been 
cast  into  a drain  which  found  outlet  into  a brook,  the  water 
of  which,  only  a few  yards  below  the  drain  outlet,  was  used 
for  dairy  purposes.  All  the  cases  of  typhoid,  to  the  number 
of  28,  arising  from  consumption  of  the  milk  of  this  one 
dairy  were  among  persons  who  had  nothing  in  common  save 
their  milk  service,  and  not  one  case  arose  outside  this  milk 
service,  notwithstanding  that  there  were  four  milk  vendors  in 
the  town.  The  details  of  a story  like  this  fill  one  with  dis- 
gust, which  is  in  nowise  lessened  by  the  thought  that  the  milk 
on  one’s  breakfast  table  may  be  merely  that  which  it  purpon  s 
to  be  an  unknown  quantity  of  typhoid  excrement.  We 
live  in  times  not  one  whit  nearer  the  perfection  of  dairying 
from  a sanitary  view  point  than  when  this  outbreak  hap- 
pened over  eighteen  years  back.  Let  me  give  two  or  three 
instances  of  the  conditions  prevailing  at  our  dairy  farms  in 
recent  times. 

Mr.  Harvey,  in  reporting  for  the  Local  Government  Board 
in  1886  on  an  epidemic  of  typhoid  at  Swanage  (No.  163),  says 
of  the  dairy  implicated  in  the  spread  of  tiie  disease  there 
that  it,  “ line  all  others  in  Swanage,  has  been  under  no  sort 
of  regulation  or  supervision,  and  in  the  circumstances  of  its 
water  supply  ihere-would  appear  to  be  sufficient  explanation 
of  the  method  of  infection  of  its  milk.  Its  water  supply  is 
nominally  from  the  pond  near  the  church,  but  as  a matter  of 
fact  it  is  without  a supply  of  water,  unless,  indeed,  the  brook 

is  to  be  thought  of  as  furnishing  such  supply Certain  it  is 

that  the  water  of  the  brook,  from  the  moment  of  its  approach 
to  the  town  and  far  above  the  dairy,  became  eminently 
fouled  by  the  overflow  of  drains  and  other  circumstance.” 
Surely  this  is  a case  as  gross  as  that  of  the  previously-named 
farm  at  Great  Cogglesliall.  And  again.  Dr.  J.  H.  Garrett,  in 
reporting  on  the  sanitaiy  condition  of  Cheltenham  in  1893, 
says  of  the  premises  of  two  milksellers  in  that  bororgh, 
“ Here  again,  houever,  as  in  the  former  insiance,  a polluted 
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water  from  a well  upon  the  premises was  used  for  washing 

the  milk  utensils.”  And  from  this  statement  we  see  that  if 
our  milk  supply  be  'saved  from  pollution  at  the  farm  in  the 
rural  district,  it  by  no  means  follows  that  it  will  not  be  ex- 
posed to  dangerous  contamination  at  our  very  doors.  I was 
much  struck  on  reading  a report  by  Mr.  T.  W. Thompson,  pre- 
sented to  the  Medical  Department  of  the  Local  Government 
Board  in  December,  1892,  on  the  general  sanitary  condition  of 
the  York  rural  district,  by  the  description  therein  given  of 
the  state  of  dairy  farms  in  different  villages  in  respect  of 
their  water  supply.  Thus,  at  one  farm  at  Deighton  the  well 
was  partly  under  a corner  of  the  house  and  only  some  four 
feet  from  the  foldyard,  “ the  well  was  only  dry  steined,  and 
doubtless  served  to  drain  the  foldyard.”  Then,  again,  a farm  at 
Falford  Water  derived  its  water  from  a well  close  to  the  fold- 
yard.  At  one  farmhouse  in  the  village  of  Copmanthorpe  the 
only  source  of  water  supply  was  from  a pump  well  in  the 
middle  of  the  foldyard,  the  water  of  which  well  tasted  of  the 
“ oil  ” from  the  wooden  covering  of  some  adjacent  creasoted 
red  pine  roofing  after  a rain  storm,  the  first  following  upon 
the  erection  of  the  roofing.  These,  then,  are  some  of  the 
instances  which  were  found  to  be  existing  in  this  district 
surrounding  the  city  of  York.  Proximity  of  the  farm  wells  to 
foldyards  was  a commonly-found  defect  in  the  district,  and 
with  the  generally  unsatisfactory  state  of  the  surroundings 
of  wells  all  over  the  area  the  pollution  of  milk  by  the  medium 
of  water  is  not  unlikely  to  frequently  happen.  In  the  neigh- 
bouring county  of  Lincolnshire  we  find,  from  the  admirable 
report  by  Dr.  Bruce  Low  on  the  Trent  in  relation  to  water 
supplies  of  the  populations  situate  on  its  banks  (No.  174), 
that  in  the  rural  district  of  Gainsborough,  at  some  farm- 
houses on  the  river  banks,  “ the  water  is  pumped  direct  from 
the  Trent  to  the  house  through  a leaden  pipe  through  the 
bank  into  the  bed  of  the  river.”  When  one  takes  into 
account  the  highly  polluted  state  of  the  Trent,  subjected  as  it 
is  in  its  whole  length  to  gross  excremental  contamination 
from  large  aggregations  of  population,  it  is  difficult  to  see 
how  an  unpolluted  milk  supply  can  be  expected  to  emanate 
from  the  farmhouses  where  such  a stream  is  the  source  of  the 
water  used  for  dairying  purposes.  I have  already  referred  to 
the  condition  of  this  river,  and  need  not  here  recapitulate 
the  disgusting  catalogue  of  pollutions  to  which  it  is  open. 

In  illustration  of  the  statement  that  it  is  not  in  the  present 
time  difficult  to  find  a condition  of  affairs  as  bad  as  those 
just  described,  but  existing  in  retail  premises  in  our  large 
towns  and  cities,  I may  mention  the  experience  of  the  city 
of  Edinburgh  in  the  matter  of  the  sanitary  state  of  the  milk- 
shops  there.  In  January,  1894,  the  Public  Health  Committee 
had  their  attention  called  to  the  serious  condition  of  these 
premises  for  the  retail  sale  of  milk,  inasmuch  as  it  was  found 
that  many  had  their  sleeping  and  living  rooms  in  aerial  com- 
munication with  the  rooms  in  which  the  milk  was  stored 
prior  to  sale.  But  worse  still,  many  had  these  milk  store- 
rooms in  aerial  communication  with  waterclosets  in  the 
house,  and  in  all  it  was  found  that  some  hundreds  of  the  760 
retail  vendors  of  the  commodity  had  such  dangerous  inter- 
communications existing.  It  was,  of  course,  not  a state  of 
things  to  be  tolerated,  and  the  Committee  in  the  first  place 
took  steps  to  warn  the  poor  people  who  eked  out  a living  by 
the  sale  of  small  quantities  of  milk  that  either  alteration  of 
their  premises  must  be  carried  out  for  cutting  off  the  common 
atmosphere  of  the  house  from  the  milk  storeroom,  or  they 
must  desist  from  the  selling  of  milk.  As  a consequence,  a 
very  large  number  of  the  shops  were  closed  to  the  sale  of 
milk,  the  people  contenting  themselves  with  the  vending  of 
the  other  articles  which  formed  the  staple  stock  in  trade. 

There  is  here,  then,  not  only  an  instance  of  the  deplorable 
state  of  things  existing  in  a populous  city,  but  also  one  of 
the  value  of  mere  verbal  or  written  notice  to  even  the  poorest 
persons  engaged  in  trade  that  they  must  seek  to  ameliorate 
the  conditions  under  which  they  are  carrying  on  their 
business  to  the  danger  of  the  community.  But  no  one  can 
read  this  account  of  the  Edinburgh  smaller  milkshops  with- 
out seeing  to  what  a risk  the  city  was  exposed  by  reason  of 
having  a commodity  so  absorbent  as  milk  open  to  the 
reception  of  drain  air  and  other  abominable  stinks  in  a poor 
and  populous  quarter  of  the  town.  A food  of  such  essential 
importance  to  the  infantile  population  of  a town  cannot  with 
impunity  be  allowed  to  be  sold  in  a state  of  possible  infectivity. 
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Turning  to  quite  a different  part  of  the  country,  I find 
Dr.  Timbrell  Bulstrode,  in  his  report  to  the  Local  Govern- 
ment Board  on  the  sanitary  condition  of  Poole,  giving  an 
instance  of  a cowshed  in  that  town  in  an  insanitary  condition. 
He  tells  us  that  it  had  not  been  whitewashed  for  a year,  that 
it  was  dilapidated  and  dark  in  parts,  and  that  immediately 
adjoining  it  was  a huge  accumulation  of  manure,  at  a higher 
level  than  the  cowshed.  In  addition,  the  floor  was  defectively 
paved,  and  abutting  upon  the  cowhouse  was  a double  privy 
containing  a vault  which  had  not  been  emptied  within  the 
last  year.  He  adds:  “It  was  amid  these  surroundings  that 
the  milk  supply  of  the  customers  was  drawn  from  the  cows.” 

I need  not  go  further  into  details  on  this  matter  of  the  in- 
sanitary state  of  dairy  farms  and  milkshops  in  our  countiy, 
since  if  I say  that  the  examples  given  of  bad  sanitary  condi- 
tions are  but  typical  of  much  that  passes  to-day  as  sufficient 
to  warrant  non-interference  on  the  part  of  so-called  health 
bodies,  I think  I have  shown  that  we  are  still  far  from  having 
arrived  at  that  state  of  sanitary  perfectness  to  which  it  should 
be  our  aim  to  attain.  Milk  is  a food  which  is  in  great  de- 
mand by  the  public  at  large,  and  especially  in  demand  on  ac- 
count of  the  share  which  it  takes  in  infantile  feeding.  Abso- 
lute purity  of  the  commodity  is  accordingly  correspondingly 
essential.  It  is  bad  enough  to  have  a milk  service  which  is 
far  below  the  standard  of  the  article  as  it  is  yielded  by  the 
cow,  without  the  added  horror  of  a supply  mixed  with  water 
which  is  more  or  less  of  the  consistency  of  sewage.  If  water 
of  even  the  slightest  doubtfulness  is  used  for  can-washing 
purposes,  we  have  a right  to  demand  that  it  be  first  submitted 
to  boiling  temperature ; whilst  if  our  farmer  is  so  dishonest 
as  to  dilute  his  produce,  we  have  at  least  good  reason  for 
claiming  that  the  water  paid  for  as  milk  shall  be  free  from 
suspicion  of  contamination.  Water  of  any  kind  at  fourpence 
a quart  is  dear,  but  the  pure  article  is  preferable  to  the  con- 
tents of  a ditch  or  the  oozings  of  a midden  privy.  And  here 
for  the  moment  I must  leave  this  matter,  hoping  to  treat  of 
it  again  in  my  final  recommendations. 

Chabactebs  op  Typhoid  Fbveb. 

The  compilation  of  the  tabular  account  of  waterborne 
typhoid  outbreaks  has  not  been  without  its  interest  in 
regard  to  special  features  portrayed  by  the  disease  in  its 
numerous  methods  of  manifestation ; and  it  may  not  prove 
altogether  unwise  to  briefly  chronicle  some  of  the  more 
special  notes  which  I have  made  in  passing.  Thus,  at  Ing- 
ham, in  1869,  Mr.  Netten  Eadcliffe,  in  reporting  on  a limited 
outbreak  of  fever  (No.  14),  which  was  undoubtedly  due  to 
water,  said  that  there  had  evidently  been  two  kinds  of  fever 
in  question,  the  one  unequivocal  typhoid  and  the  other  a 
“continued”  fever;  that  not  improbably  they  were  inde- 
pendent in  their  manifestation,  although  the  phenomena 
were  contemporaneous.  Dr.  Oglesby  reported  a case,  to 
which  I have  already  made  reference  in  other  connection,  in 
which  four  patients  were  attacked  in  a village  near  Leeds  in 
1876  (No.  87)  after  consumption  of  the  milk  of  a cow  which 
had  been  able  to  obtain  only  “ mere  sewage  ” as  drink,  the 
cases  lingering  on  for  months,  while  the  cow  was  herself 
getting  thinner  and  thinner,  at  last  refusing  to  graze.  After 
she  was  got  rid  of  the  disease  disappeared  from  the  house, 
but  convalescence  was  tardy,  though  ultimately  complete. 
But  during  the  tedious  stages  of  the  illness  one  prominent 
feature  was  that  of  partial  convalescence  “ by  fits  and  starts,” 
one  day  cheerfulness  another  day  lassitude,  first  playfulness 
then  a desire  for  rest.  The  dangers  attending  on  a tedious 
convalescence  are  well  illustrated  by  what  occurred  at  Peni- 
stone  in  1879  (No.  103),  where  the  first  case  in  the  outbreak  of 
42  cases  was  imported  from  Oldham,  the  patient  having  a 
long  convalescence,  and  in  his  movements  about  Penistone 
proving  a source  of  danger  by  reason  of  his  infectious  evacua- 
tions, two  of  the  three  principal  water  supplies  of  the  place 
being  then  open  to  excremental  contamination.  The  second 
case  was  only  made  known  by  reason  of  fatality. 

One  special  feature  of  note  is  the  epidemic  diarrhoea  which 
not  infrequently  precedes  typhoid,  not  only  that  type  which 
is  waterborne,  but  also  the  disease  when  originating  in  other 
ways.  For  instance,  I may  refer  to  three  examples,  far  re- 
moved in  time  and  place,  and  in  which  two  causes  were 
specially  operating,  namely,  Perth  in  1880  (No.  112),  King’s 
Lynn  in  1891  (No.  189),  and  Shildon  and  East  Thickley  in 
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1893,  the  latter  being  a case  in  which  the  disease  was  held  by 
Dr,  Bruce  Low  to  be  sewerborne,  and  disseminated  also  by 
means  of  milk  polluted  by  sewer  emanations.  In  all  these 
three  instances  the  disease  of  typhoid  was  preceded  by  epi- 
demic diarrhoea,  in  Perth  this  milder  disease  being  followed 
in  the  space  of  a week  by  typhoid,  and  at  King’s  Lynn  the 
preceding  illness  being  in  large  amount,  at  Shildon  it  being 
also  copious  in  its  extent.  It  will  be  well,  I think,  that  I 
should  here  insert  a short  extract  from  Dr.  Low’s  report  on 
King’s  Lynn  as  showing  the  character  of  the  diarrhceal 
sickness  which  in  that  town  was  the  forerunner  of  the  typhoid 
outbreak.  It  will  serve  to  illustrate  this  phase  of  much 
typhoid  that  has  been  of  late  investigated  with  the  result 
of  finding  precedental  diarrhceal  illness  in  phenomenal 
amount. 

“ The  recent  epidemic  of  definite  ‘ fever  ’ was  preceded  by  a 
severe  and  widespread  outbreak  of  diarrhoea,  which  dated 
from  the  last  three  days  of  Pebruary— namely,  27th,  28th,  and 
29th.  The  diarrhoea  of  this  outburst  attacked  all  classes  of 
persons  and  invaded  most  localities  in  the  town.  Sometimes 
every  member  of  an  invaded  household  suffered.  In  the 
majority  of  cases  the  illness  lasted  a week  or  ten  days  ; and 
in  many  cases  there  were  along  with  the  diarrhoea  symptoms 
elevation  of  temperature  and  sometimes  sore  throat.  Early 
in  March,  with  the  waning  of  the  diarrhoea  outburst,  more 
pronounced  symptoms  of  typhoid  fever  began  to  appear,  and 
such  cases  soon  became  numerous.  Afterwards,  during 
April,  May,  and  early  June,  though  fever  cases  continued 
to  occur,  they  were  in  fewer  numbers,  many  of  them  being 
secondary  cases  in  previously  invaded  houses.  On  my  arrival 

in  King’s  Lynn I learned  that  at  the  beginning  of  the 

outbreak  under  investigation  there  existed  some  difference  of 
opinion  as  to  the  nature  of  the  malady  which  was  manifest- 
ing itself  in  the  borough.  It  appears  that  infiuenza  had  been 
epidemic  in  the  neighbourhood  about  the  end  of  1891 ; and 
when  at  the  end  of  February,  1892,  a sudden  increase  of  ill- 
ness accompanied  with  diarrhoea  appeared,  the  opinion 
formed  by  some  of  the  medical  men  was  that  ‘gastric  in- 
fluenza ’ afforded  an  explanation  of  the  symptoms.  Even  up 
to  the  date  of  my  arrival  in  Lynn  this  opinion  was  still  held 
by  some,  who  contended  that  typhoid  fever  did  not  and  had 
not  existed  in  the  borough.  In  reference,  therefore,  to  this 
doubt  as  to  the  nature  of  the  current  malady,  I took  the 
opportunity,  in  company  always  with  the  medical  men  in 
attendance,  of  visiting  several  of  the  patients  who  were  still 
under  medical  treatment.  From  what  I saw  I had  no  hesita- 
tion as  to  the  disease  being  typhoid  fever.  At  the  same  time, 
it  is  not  to  be  denied  that  a number  of  the  earlier  cases  failed 
to  present  in  a definite  way  the  customary  symptoms  of  this 
disease,  and  consequently  I can  well  understand  there  having 
been,  at  first,  hesitation  as  to  diagnosis.  But,  however  this 
may  have  been,  later  experience  of  the  cases  induced  the 
medical  men  of  Lynn,  almost  without  exception,  to  agree  in 
pronouncing  the  current  fever  to  have  been  true  typhoid 
fever,” 

With  reference  to  the  above  I may  say  that  it  is  by  no 
means  alone  in  the  fact  of  the  confusion  of  the  beginnings 
of  typhoid  being  diagnosed  as  influenza.  In  many  cases  of 
late  this  has  happened,  especially  where  the  district  has  been 
suffering  under  influenza.  One  other  feature  of  interest 
which  struck  me  was  in  the  report  of  Dr.  Campbell  Munro, 
the  Health  Officer  for  the  county  of  Renfrew,  who,  in  report- 
ing on  an  outbreak  of  typhoid  at  Paisley  and  Johnstone  in 
1893  (No.  205),  stated  that  Dr.  Macalpine,  of  Paisley,  had 
found  in  samples  of  water  drawn  from  a reservoir,  the  water 
of  which  was  implicated,  the  typhoid  bacillus,  and  that  all 
the  conditions  necessary  for  the  propagation  of  the  bacillus 
were  present  in  a bog  at  one  end  of  the  reservoir. 

Pehiod  op  Incubation  op  Typhoid  Fevee. 

The  deliberations  of  the  Clinical  Society  on  this  point  are 
of  great  interest  to  us  in  connection  with  our  subject,  and  it 
may  not  be  out  of  place  if  I reproduce  their  short  and  pithy 
“ Conclusions  ” (1892) : 

“1.  The  general  conclusion  to  be  drawn  from  all  the  facts 
is  that  the  period  of  incubation  in  enteric  fever  varies  within 
rather  wide  limits.  The  interval  between  exposure  to  infec- 
tion and  the  development  of  distinct  symptoms  is  probably 
most  often  twelve  to  fourteen  days.  It  is  not  very  infre- 


quently nine  or  ten  days,  occasionally  eight,  and  possibly 
even  less.  According  to  Dr.  Murchison,  ‘ it  may  not  exceed 
one  or  two  days  ’ ; but  no  case  of  the  kind  has  been  reported 
to  the  Committee.  In  rare  cases  it  is  prolonged  to  fifteen, 
eighteen,  or  even  twenty  three  days.  Dr.  Murchison  thought 
it  ‘ very  doubtful  if  the  incubation  period  ever  much  exceeds 
three  weeks.’ 

“ 2.  A person  suffering  from  enteric  fever  is  capable  of  con- 
veying the  infection  to  others  throughout  the  whole  course 
of  the  disease,  from  the  date  of  the  earliest  symptoms  of  ill- 
ness until  convalescence  has  been  established  for  at  least  a 
fortnight. 

“3.  An  epidemic  due  to  milk  contamination  may  be  ex- 
pected to  cease  at  or  about  the  end  of  the  second  week  after 
the  arrest  of  the  contaminated  supply  ; but  an  epidemic  due 
to  contamination  of  a public  water  supply  may  not  come  to  an 
end  until  the  fourth  week  after  the  source  of  specific  pollution 
has  been  removed.  Where  an  epidemic  can  be  traced  to  well 
water  its  duration  may  be  very  much  more  prolonged,  and  no 
general  statement  as  t©  the  probable  date  of  its  spontaneous 
termination  can  be  made, 

“4.  Infection  can  be  conveyed  by  fomites,  and  retained  in 
them,  probably  for  two  months  at  least.” 

These  conclusions  are  backed  by  much  evidence  bearing 
out  their  contentions,  as  very  many  of  my  readers  will  know; 
and  it  will  not  be  necessary  for  me  to  enter  into  particulars 
as  to  that  evidence,  seeing  that  the  volume  issued  by  the 
Society  is  so  largely  known  and  so  highly  valued.  But  I will 
venture  to  refer  to  a somewhat  remarkable  outbreak  which 
has  been  placed  on  record  by  Dr.  Blaxall,  of  the  Local 
Government  Board  for  many  years.  At  Fortune’s  Well,  in 
the  Isle  of  Portland  (No.  164),  there  arose  an  outbreak  of 
typhoid  in  1886,  after  an  absence  of  fifteen  years,  the  infec- 
tion being  introduced  by  soldiers  from  Alexandria,  4 cases 
developing  en  voyaqe,  and  other  6 after  landing,  no  one  out- 
side the  regiment  being  attacked  on  board.  In  these  latter 
circumstances  it  can  only  be  held  that  infection  was  derived 
in  Egypt,  and,  this  being  so,  there  comes  the  fact  that  the 
period  of  incubation  varied  from  eighteen  to  as  many  as 
twenty-five  days.  Of  the  outbreak  as  it  affected  residents 
near  a spring  at  Fortune’s  Well  I need  not  speak ; the 
facts  in  the  appendix  are  clear  to  all  as  showing  the  source  of 
the  subsequent  illness— some  80  cases — to  have  been  due  to 
polluted  water. 

Summation  of  the  Case  against  Watee. 

I think  I may  leave  here  the  case  against  water  as  an 
important  agent  in  the  causation  of  typhoid,  though  I could 
fain  proceed  with  a subject  so  interesting  and  so  vital  to 
the  health  of  the  community.  I have  studied  to  be  brief ; 
but  it  has  not  always  been  possible  to  limit  myself  to  hard 
and  dry  facts,  one  and  another  point  demanding  special  pro- 
minence and  notice.  Nor  do  I hold  to  have  by  any  means 
exhausted  the  subject  of  my  report ; indeed,  I have,  perhaps, 
rather  only  touched  the  fringe  of  the  matter,  seeing  that  the 
question  of  water  in  relation  to  disease  is  too  large  to  treat 
of  within  the  scope  of  the  Beitish  Medical  Jouenal  in  the 
way  befitting  the  importance  of  the  subject.  But  let  it 
suffice  that  I have  endeavoured  to  show  in  what  way  I con- 
sider water  to  have  played  its  part  in  the  causation  and 
dissemination  of  typhoid  as  we  have  been  used  to  see  it  in 
our  own  country.  It  will  have  been  observed  that  I have 
not  travelled  beyond  the  confines  of  the  United  Kingdom 
for  instances  of  waterborne  typhoid,  deeming  it  best  to 
confine  my  report  to  the  British  Isles.  And  truly  I have  not 
found  much  trouble  in  discovering  the  material  on  which  to 
base  my  conclusions.  In  the  period  of  less  than  forty  years 
which  I have  selected  for  the  purposes  of  my  summary  tables 
I have,  as  already  pointed  out,  laid  under  contribution  the 
reports  of  no  fewer  than  206  distinct  outbreaks  in  which  water 
has  proved  a factor  in  the  spread  of  typhoid  fever ; and  it  is 
by  no  means  in  the  earlier  years  of  this  period  that  I have 
found  the  disease  thus  to  be  prevailing.  Analysis  of  the 
chronological  column  displays  the  significant  fact  that  in 
the  last  fifteen  years  as  many  as  105  of  the  total  find  place. 
The  reason  of  this  I shall  hope  shortly  to  show. 

In  having  thus  brought  together  what  I may  claim  to  be  a 
unique  collection  of  waterborne  outbreaks,  I make  known  my 
indebtedness  to  the  literature  emanating  from  the  Medical 
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Department  of  the  State,  at  Whitehall,  the  reports  of  which 
Department  I have,  in  an  especial  manner,  laid  under  con- 
tribution in  my  summary.  And  again,  it  will  be  noticed  that 
in  illustrating  my  points  I have  in  large  measure  confined 
myself  to  references  to  reports  issued  from  the  Public  HealtL 
Department,  not  for  the  reason  that  there  are  not  reports 
from  others  to  which  I could  have  referred,  but  because  the 
inquiries  held  by  that  Department  have  in  most  cases  been 
carried  out  with  an  amount  of  detail  and  width  which  has 
been  next  to  impracticable  on  the  part  of  local  health 
officers,  hampered  as  they  are  with  much  work,  and  meagre 
as  their  experience  has  for  the  most  part  been  on  matters  of 
disease  causation  when  elaborate  and  sustained  inquiry  has 
been  called  for  in  the  elucidation  of  some  obscuie  point. 
This  is  no  discredit  to  the  local  officers,  but  it  is  a 
reason  for  the  prominence  which  is  here  given  to  re- 
ports issuing  from  Whitehall.  It  has  been  impo^sible  forme 
to  escape  from  the  fact  that  nearly  all  the  great  epidemics  of 
typhoid  fever  which  have  occurred  from  time  to  time  in  our 
country,  have  called  for  the  intervention  of  the  Department 
of  State  Medicine.  And  one  can  well  see  that  a body  of  men 
trained  as  is  the  small  body  at  Wliitehall  must  needs  have  a 
gra’p  of  subjects  connected  with  their  particular  branch  of 
research  far  and  away  beyond  the  comparatively  circum- 
scribed experience  which  pertains  to  the  local  officers  of  our 
sanitary  districts,  especially  in  view  of  our  present  per- 
nicious system  of  short  tenure,  bad  pay,  and  do-the-least- 
possible  policy.  And  I would  here  pay  my  humble  tribute  to 
the  excellent  series  of  reports  which  continue  to  issue  from 
the  Medical  Department  at  Whitehall,  concerning  local  pre- 
valences of  infectious  disease  in  England  and  Wales— a series 
unique  in  the  whole  world,  and  unsurpassed  by  any  nation. 
Under  the  successive  leaderships  of  Sir  John  Simon,  the  late 
Dr.  Seaton,  Sir  George  Buchanan,  and  more  recently  and  at 
the  present  moment  of  Dr.  Thorne  Thorne,  we  have  seen 
immense  strides  made  by  the  sanitary  bodies  of  the  country 
towards  the  perfecting  of  our  sanitary  system  ; the  progress 
being  in  no  mean  degree  due  to  the  indefatigable  labours  of 
these  leaders  of  sanitary  science  to  educate  the  people  to  a 
just  idea  of  the  importance  of  all  that  goes  to  make  health, 
alike  for  the  individual  and  the  people  at  large.  The  cartful 
and  elaborate  reports  which  emanate  from  the  pens  of  the 
medical  staff  of  the  Local  Government  Board  are  worthy  of 
emulation,  and  they  were  never  abler  or  more  appreciated 
than  to-day.  These  reports  find  an  honoured  place  in  the 
library  of  the  British  Medical  Association,  and  I acknowledge 
the  vast  assistance  which  these  classic  documents  have  been 
to  me  in  my  present  paper,  easing  my  inquiry  to  no  mean 
extent  by  their  clearness  and  precision. 

There  may  be  found  those  who  will  attempt  to  argue  that 
waterborne  typhoid  is  a watchword  of  a particular  section  of 
the  public  during  a comparatively  recent  period;  that  the 
theory  is  one  that  has  not  received  the  approval  of  some 
men  of  unquestioned  scientific  attainments.  It  may  be  so  to 
some  extent.  But  why  ? As  to  the  first  point  I agree  that  it 
is  in  the  last  fifteen  years  or  so  that  the  theory  has  come  into 
greater  prominence,  but  the  reason  is  not,  to  my  mind,  far  to 
seek.  Prior  to  and  during  the  seventies,  whenever  an  out- 
break of  typhoid  fever  had  to  be  investigated,  there  was  as  a 
very  general  rule  a desire  on  the  part  of  the  Government  to 
show  up  the  insanitary  circumstances  with  which  the  disease 
had  been  associated  rather  than  to  elaborate  the  inquiry  with 
a view  of  differentiating  between  the  potency  of  one  and 
another  possible  cause  of  the  disease ; so  that  while  there 
was  seldom  little  doubt  as  to  the  relation  of  the  disease  to 
insanitary  conditions  in  a general  sense,  there  was  not  often 
any  very  pronounced  thesis  advanced  as  to  the  part  played 
by  any  one  of  the  many  possible  causes.  True,  the  summary 
tables  show  that  my  statement  can  be  brought  in  question 
in  many  instances,  but  taken  as  a whole  the  inquiries  of 
earlier  years  did  not  proceed  to  an  elucidation  of  the  precise 
manner  of  propagation  of  the  fever.  It  has  thus  come  about 
that  I have  waded  through  numerous  reports  to  no  purpose, 
seeing  that  though  there  was  undoubted  possibility  that 
water  had  been  a factor,  more  or  less  special,  in  the  causation 
of  a particular  epidemic,  there  was  no  definite  and  detailed 
consideration  of  the  part  played  by  water.  Notable  cases 
wherein  the  disease  was  traceable  to  water  are  of  course  to  be 
readily  found,  or  my  summary  table  would  not  have  assumed 


its  present  bulk  in  regard  of  (he  earlier  years  of  the  period 
covered.  But  it  is  apparent  to  me  that  in  the  latter  fifteen 
years,  roughly,  of  the  period  there  has  been  a manifest  and 
ever  growing  tendency  to  push  the  matter  of  cause  as  far  as 
possible  in  order  that  the  local  health  body  might  be  enabled 
to  lay  their  hand,  so  to  speak,  on  the  spot  and  heal  it,  the 
weakness  of  their  sanitary  defence  being  thus  held  up  to  the 
light  of  publicity,  and  its  strengthening  as  matter  of  course 
thus  more  easily  brought  about.  Indeed,  it  is  this  excellent 
method  of  holding  up  recalcitrant  sanitary  authorities  to  the 
public  gaze  that  has  undoubtedly  done  much  to  stimulate 
them  to  sanitary  activity.  Next  to  threatened  dissolution 
there  seems  to  be  no  step  so  calculated  to  stir  a body  into 
activity  as  public  opinion. 

In  this  way,  then,  has  it  come  about,  to  my  minfi,  that  we 
hear  to-day  so  much  more  concerning  waterborne  typhoid 
than  we  did  twenty  years  ago.  Had  inquiries  always  been 
conducted  on  the  plan  now  commonly  adopted  at  White- 
hall, I do  not  for  one  moment  doubt  that  my  summary  tables, 
already  lengthy,  would  have  been  much  distended  from  their 
present  shape.  But  the  labour  entailed  in  the  process  of 
exclusion  of  those  outbreaks  in  respect  of  which  the  reports 
were  so  meagre  as  to  necessitate  omission  of  them  from  my 
precis,  has  been  very  great ; how  great  may  to  some  extent  be 
gathered  from  the  fact  that  in  the  four  years  1870-73  the 
Medical  Department  at  Whitehall  chronicled  no  fewer  than 
148  inquiries  made  by  their  staff  into  separate  outbreaks  of 
typhoid  fever ; and  it  was  essential  that  all  these,  or  such 
majority  of  them  as  found  place  in  accessible  reports,  should 
be  studied  for  the  purpose  of  seeing  in  which  of  them  water 
had  been  shown  to  have  had  a part  in  the  causation  or  spread 
of  the  disease.  But  however  loud  is  the  outcry  in  some 
quarters  on  the  subject  of  waterborne  typhoid,  I hope  that 
the  most  sceptical  hitherto  on  the  matter  will  have  been  con- 
vinced by  a perusal  of  the  preceding  pages  of  this  report  that 
the  case  against  water  as  a disseminator  of  typhoid  fever  has 
been  fully  made  out.  My  aim  has  been  to  place  the  question 
beyond  the  pale  of  doubt.  I shall  be  more  than  rewarded  if 
1 have  succeeded  in  my  object. 

What  have  the  pages  of  my  report  shown  ? They  have 
shown  typhoid  fever  caused  and  spread  in  a variety  of  ways 
by  the  agency  of  water ; they  have  testified  to  the  fact  that 
water  can  become  polluted  at  its  source,  on  its  way  to  the 
consumer  (alike  before  and  after  entry  to  the  distributing 
mains),  and  within  the  precincts  of  the  domestic  dwelling. 
We  have  seen  outbreaks  caused  by  polluted  wells,  by  sewage- 
contaminated  rivers  and  streams,  by  water  services  which 
have  received  the  drainage  of  manured  fields,  the  sewage  of 
whole  villages,  and  innumerable  excremental  pollutions  over 
the  areas  of  the  gathering  grounds  ; by  the  careless  laying,  in 
close  proximity  and  in  badly  jointed  fashion,  of  watermains 
and  sewers  (the  former  sometimes  even  passing  through  the 
latter) ; by  the  washing  of  milk  cans  with  polluted  water;  by 
the  mixing  of  milk  with  water  equally  polluted ; and  by 
numerous  other  ways,  all  of  which  are  set  out  in  my  report 
under  their  respective  headings.  I need  not  here  enlarge  on 
the  matter ; let  the  facts  in  my  tables  and  the  illustrations 
therefrom,  with  which  I have  striven  to  picture  my  several 
points,  suffice. 

For  the  rest,  it  seems  necessary  only  that  I should  consider 
briefly  the  points  which  the  foregoing  pages  show  to  be  those 
which  should  engage  the  attention  of  sanitarians  in  the 
future  if  a continuance  of  the  constantly-recurring  outbreaks 
of  waterborne  typhoid  fever  is  to  be  prevented. 

The  Outlook  : Some  Points  eob  Futube  Considebation. 

My  study  of  the  subject  dealt  with  in  this  report  has  led 
me  very  strongly  to  support  the  theory  that  sees  in  the  soil 
the  natural  habitat  and  breeding  ground  of  the  bacillus 
of  typhoid  fever  outside  the  human  body.  This  belief  in  no- 
wise lessens  my  regard  of  the  disease  as  being  largely  caused 
by  water— rather  the  reverse.  We  are  most  of  us  aware  of 
the  possibility  of  transmission  of  tetanus  to  man  from  the 
lower  animals,  as,  for  example,  by  a kick  from  a horse.  Yet 
the  bacillus  of  tetanus  lives  in  the  soil.  It  is  taken  up  by 
the  hoof  of  the  quadruped,  and  the  animal  is  thus  made  the 
medium  of  transmission  of  the  malady  induced  by  the 
organism.  I do  not  myself  incline  to  the  belief  that  the 
bacillus  of  typhoid  fever  is  conveyed  to  man  by  the  medium 
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of  water,  save  in  so  far  as  the  bacillus  has  gained  access  to 
tlie  water  by  excremental  pollution  from  soakage  or  the  like. 
Certain  it  is  to  my  way  of  thinking  that  the  essential  ele- 
ment in  the  prevention  of  waterborne  typhoid  fever  is  cleanli- 
ness. All  that  goes  to  cause  pollution  of  the  soil  tends  to 
foster  disease.  No  point  is  so  strongly  or  so  persistently 
brought  out  in  the  history  of  typhoid  fever  occurrences  in 
our  country  as  that  dirt  and  disease  go  hand  in  hand.  Only 
in  the  case  of  rivers  does  man  seem  to  place  his  excrement 
directly  into  his  own  or  his  neighbour’s  drinking  water,  but 
he  does  not  scruple  in  only  too  many  instances  to  so  dispose 
of  his  filth  that  it  must  in  the  natural  order  of  things  find  its 
way  to  that  drinking  water.  It  is  not  alone  in  our  rural  and 
sparsely-populated  districts  that  such  disposal  takes  place ; 
it  is  just  as  common  to  see  people  harbouring  up  their  filth 
in  proximity  to  dwellings  and  local  water  supplies  in  our 
towns.  Those  abominations  which  to-day  persist  in  so  many 
of  our  towns — leaky  and  huge  midden  privies,  uncovered  and 
ill-constructed  ashpits,  cesspools  permitting  soakage  of  their 
contents,  no  one  knows  where — all  these  and  more  are  the 
accompaniments  of  daily  life  in  scores  of  towns.  And  where 
town  populations  have  the  good  sense  to  so  dispose  of  their 
filth  as  not  to  poison  the  air  they  breathe  or  their  local  wells, 
too  often  we  find  them  in  their  selfishness  and  negligence 
endangering  the  water  service  of  a vast  aggregation  of  people 
in  some  adjacent  city  or  borough  by  so  ridding  themselves  of 
their  excrement  as  to  pollute  a gathering  ground  or  a stream 
or  river  used  for  purposes  of  domestic  water  supply. 


What  is  the  Eemedt?  I will  attempt  the  Answeb. 

1.  Local  Water  Supplies. — I would  see  carried  out  in  their 
entirety,  so  far  as  is  at  all  possible,  the  recommendations  of 
the  Committee  appointed  by  the  Local  Government  Board  in 
1875  to  inquire  into  the  various  methods  of  sewage  disposal, 
where  they  suggest  ridding  the  country  of  cesspools  in  the 
midst  of  towns  ; and  would  also  see  cesspit  middens  improved 
oflf  the  face  of  the  earth.  I would  see  the  conclusion  of  the 
Society  of  Arts  Committee  on  the  Health  of  Towns  of  1876 
carried  out — namely,  that  all  middens,  privies,  and  cesspools 
in  towns  should  be  abolished  by  law,  feeling  that  these 
disease-disseminating  abominations  as  we  permit  them  to- 
day are  annually  costing  the  country  enormous  sums  by  these 
very  qualities  of  disease  provocation.  To  this  end  I would 
see  the  statutory  duty  of  sanitary  authorities  to  make  provi- 
sion of  proper  sewers  for  their  districts  enforced  in  all  cases 
where  sewerage  is  practicable.  There  will  probably  always 
be  found  reason  for  retaining  some  form  of  storage  of  excre- 
ment and  refuse  near  dwellings  for  a time  in  the  case  of  rural 
localities,  but  only  in  such  places.  And  here  we  see  the 
wisdom  of  the  excellent  series  of  model  by-laws  which  have 
been  drawn  up  by  the  Local  Government  Board  for  the  guid- 
aiice  of  local  authorities  who  desire  to  secure  for  their  con- 
stituents the  minimum  of  danger  from  use  of  these  recep- 
tacles. Thus  the  by-laws  prescribe  the  method  of  construction 
and  position  in  respect  of  water  supplies  of  such  receptacles 
as  middeii  privies,  ashpits,  earthclosets,  cesspools,  and  the 
like  ; and  it  will  be  well  when  by-laws  come  to  be  adopted  by 
sanitary  bodies,  and  in  turn  enforced  where  thus  adopted.  It 
is  one  thing  to  have  an  admirable  series  of  safeguards  at 
hand,  and  another  to  see  to  it  that  those  safeguards  are  made 
to  apply.  It  will,  however,  not  be  enough  that  cesspools  and 
such  like  be  abolished ; it  will  be  necessary  also  that  the  old 
disused  forms  of  excrement  disposal  be  so  done  away  with  as 
not  to  prove  dangers  by  reason  of  their  condition  at  the  time 
of  abolition.  So  I would  see  the  application  of  some  powerful 
disinfectant  to  the  receptacles  when  emptied  finally,  as  well 
as  the  complete  filling  in  of  the  space  occupied  by  them,  in 
such  manner  that  no  danger  shall  accrue  to  water  sup- 
plies by  reason  of  future  soakage  of  filth  left  in  the  mid- 
dens, etc. 

But  there  is  another  side  to  this  question  of  local  supplies, 
and  that  is  that  wells  from  a subsoil  liable  to  pollution 
should  in  no  wise  be  made  use  of  as  sources  of  water  supply. 
The  soil  on  which  many  of  our  towns  are  built  has  been  sub- 
jected to  gross  contamination  for  many  years,  and  it  is  not  to 
be  thought  of  as  likely  that  the  mere  abolition  of  cesspools, 
and  so  forth,  will  at  once  render  safe  the  abstraction  of  water 
from  wells  sunk  in  their  proximity.  Indeed,  it  may  well  be 


that  no  return  could  with  safety  be  made  to  wells  circum- 
stanced as  they  are  in  some  places  ; whilst  in  others  it  will 
take  a long  time  to  rid  the  soil  of  its  accumulated  filth.  It  is, 
however,  obvious  that  many  wells  to-day  in  our  country  are 
not  only  so  circumstanced  as  seriously  to  threaten  the  health 
of  consumers  of  their  contents,  but  also  that  the  wells  are 
constructed  in  such  fashion  as  to  permit  of  soakage  from  the 
surrounding  soil  into  them,  both  surface  and  subsoil 
drainage.  It  should  therefore  be  the  aim  of  all  sanitary 
bodies  to  secure  the  internal  lining  of  wells  being  so  finished 
as  to  prevent  the  ingress  of  water  from  any  questionable 
source.  I have  already  given  Professor  E.  Koch’s  method  of 
securing  wells  against  pollution.  I say  nothing  concerning 
it.  But  I do  impress  upon  health  bodies  the  necessity  of  see- 
ing to  it  that  wells  in  the  areas  of  their  jurisdiction  are  not 
allowed  to  remain  in  a condition  favouring  their  pollution  by 
water  of  doubtful  quality.  The  further  danger  of  contamina- 
tion of  well  water  by  reason  of  rain  storms  and  resulting 
fioods  is  one  to  be  thought  of ; and  one  that  calls  for  the 
proper  construction  of  well  mouths,  lest  they  be  subjected  to 
periodical  overflow  by  surface  water  of  polluted  character.  It 
would  seem,  then,  that  middens  and  other  similar  structures 
will  be  at  times  a necessity,  and  it  also  seems  that  wells  will 
be  still  more  of  an  essential  element  in  rural  life ; the  con- 
dition of  cleanliness  necessary  to  guard  against  pollution  of 
the  one  by  the  other  should  be  aimed  at,  therefore,  in  all 
places  where  these  methods  of  disposal  and  supply  ob- 
tain. 

The  sanita^  authorities  of  rural  districts  have  an  excellent 
power  in  their  hands  for  the  inspection  of  water  supplies  in 
the  areas  over  which  they  have  jurisdiction  under  Section  7 
of  the  Public  Health  (Water)  Act,  1878,  and  it  would  be  well 
if  more  use  were  generally  made  of  the  power  thus  conferred 
upon  them.  Not  that  I would  be  thought  of  as  holding  the 
view  that  rural  water  supplies  are  not  subject  to  scrutiny ; 
what  I have  in  my  mind  is  the  desire  to  see  practical  use 
made  of  the  inspectorial  duty  cast  upon  rural  authorities.  It 
will  often  happen  that  action  can  be  taken  on  inspections 
carried  out  with  the  object  of  securing  wholesome  for  impure 
supplies,  and  much  more  can  be  done  in  the  direction  of 
closing  polluted  wells  and  the  like  than  has  been  effected  in 
the  past.  I am  of  course  well  acquainted  with  the  difficulties 
in  the  way  of  securing  the  closure  of  polluted  wells,  and  I 
would  welcome  the  alteration  in  the  wording  of  Section  70  of 
the  Public  Health  Act,  1875,  from  “injurious  to  health”  to 
“ dangerous  to  health  ” in  accordance  with  the  prayer  of  the 
Society  of  Medical  Officers  of  Health  and  of  Public  Analysts 
presented  some  time  back  to  the  Local  Government  Board. 
The  section  as  it  stands  has  ofttimes  proved  an  obstacle  in 
the  way  of  closure  of  wells  undoubtedly  “ dangerous  ” to  the 
health  of  consumers  of  their  contents. 

Before  I leave  the  region  of  domestic  supplies  there  is  one 
other  point  which  I would  like  to  name,  and  that  is  the 
danger  of  continuing  anywhere  the  flushing  of  waterclosets 
directly  from  water  mains.  I know  that  the  practice  is  by  no 
means  so  common  as  it  was  twenty  years  ago,  but  it  is  far 
from  uncommon  even  yet.  Not  only  should  a cistern  be  used 
for  the  purpose  of  flushing,  but  a separate  cistern  to  boot, 
since  it  may  well  be  that  a cistern  common  to  the  whole 
house  will  be  contaminated  by  the  passage  of  air  from  the 
closet  pan  up  the  pipe,  the  liability  to  this  form  of  pollution 
being  obviated  by  the  intervention  of  a separate  flushing 
cistern.  It  may  be  argued  that  a sanitary  authority  has  no 
power  to  compel  the  provision  thus  of  flushing  apparatus  to 
existing  closets.  lam  only  sorry  that  it  is  so.  The  sooner 
the  omission  is  rectified  by  the  adoption  of  the  Public  Health 
Acts  Amendment  Act  of  1890  the  better.  At  least  let  health 
bodies  see  to  it  that  all  closets  hereafter  erected  are  so  fur- 
nished. I would  also  see  the  covering  and  frequent  cleans- 
ing of  house-supply  cisterns  insisted  upon. 

1 know  that  in  thus  leaving  this  important  section  of 
domestic  water  service  I am  going  from  it  with  but  poor 
attempt  to  emphasise  the  needs  of  the  community  at  the 
present  time  for  the  perfecting  of  such  service ; but  if  my 
remarks  attract  attention  to  some  of  the  most  pressing  wants, 

I shall  have  achieved  something.  The  foregoing  pages  testify 
to  the  terrible  consequences  of  neglect  of  elementary  prin- 
ciples of  domestic  cleanliness  in  the  past;  let  them  enforce 
the  lessons  so  slow  of  being  learned. 
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2.  Public  Water  Supplies.— Rete  I touch  upon  a much  larger 
question.  It  is  one  that  has  already  received  such  extensive 
consideration  at  my  hands  that  I hesitate  to  say  much  more 
upon  it.  But  still  I am  persuaded  that  many  points  need 
to  be  treated  under  this  heading  before  we  can  hope  to  see 
waterborne  typhoid  fever  exterminated.  One  of  the  fore- 
most questions  of  to-day  is  that  of  river  pollution.  The  im- 
portance of  freeing  our  rivers  from  their  sewer-like  condition 
is  not  to  be  gainsaid.  A perusal  of  my  summary  tables  will 
at  once  enable  my  readers  to  perceive  the  enormous  interest 
which  the  public  have  at  stake  in  seeing  that  our  waterways 
shall  be  preserved  from  excremental  pollution  in  so  far  as 
they  serve  as  sources  of  water  supply.  A great  stride  has 
been  made  of  late  by  the  creation  of  joint  committees  for  the 
prevention  of  such  pollution.  It  is  to  be  hoped  that  such 
bodies  will  be  multiplied,  and  that  they  will  aim  at  the 
greatest  good  attainable  by  securing  the  co-operation  of  all 
the  manufacturers  in  the  district  within  the  area  for  which 
they  have  been  appointed  to  act.  Such  bodies,  if  really  in 
earnest,  can,  1 am  quite  sure,  do  much  to  free  our  rivers 
from  contamination.  At  present  it  is  no  uncommon  thing 
to  learn  of  towns  drawing  water  for  domestic  purposes  from 
a river  which  higher  up  is  receiving  the  untreated  sewage  of 
a large  population,  and  the  trade  effluent  of  manufacturing 
districts.  I would  have  all  waterways  which  are  sewage  pol- 
luted or  rendered  doubtful  by  the  flow  into  them  of  trade 
refuse  entirely  done  away  with  as  sources  of  water  supply. 
And  again,  1 would  wish  to  see  the  disposal  of  sewage  en- 
forced in  such  manner  as  to  preclude  the  possibility  of  direct 
■egress  of  sewer  contents  to  any  river  or  stream  that  is  not 
tidal.  The  Eivers  Pollution  Prevention  Acts  have  been 
signal  failures  so  far  as  their  practical  results  show.  If  our 
rivers  are  to  continue  to  serve  our  tables  with  drinking  water, 
let  them  be  absolutely  free  from  the  contents  of  our  water- 
closets,  at  any  rate  in  their  crude  forms. 

But  I wish  here  to  chronicle  my  desire  to  see  the  State 
stepping  in  and  enforcing  that  the  sewerage  of  all  towns  shall 
be  so  carried  out  as  to  avoid  contravention  of  the  Rivers 
Pollution  Prevention  Acts.  I do  not  think  the  State  should 
in  anywise  countenance  the  disposal  of  sewage  in  a way 
likely  to  render  those  Acts  inoperative  in  any  sanitary 
district.  Either  let  our  rivers  and  streams  be  kept  from  all 
manner  of  pollution,  or  let  them  be  frankly  held  to  be 
unusable  for  purposes  of  drinking  water,  even  after  filtra- 
tion. Engineering  experts  tell  us  that  the  effluent  of  sewage 
matters  can  be  rendered  safe  for  the  purposes  of  ingress  to 
our  waterways ; then  by  all  means  let  the  country  see  to 
it  that  our  rivers  be  no  longer  allowed  to  remain  common 
sewers. 

There  seems  to  be  no  safe  middle  course.  While  rivers 
and  streams  are  thus  dealt  with,  let  all  use  of  canals  for 
drinking  purposes  be  also  absolutely  prohibited.  The  gross 
sources  of  pollution  to  which  they  are  subjected  speak  for 
themselves ; for  not  only  are  they  the  receptacles  of  all  sorts 
of  abominations  from  the  banks,  but  they  are  open  to 
extremely  dangerous  contamination  by  means  of  the  im- 
mense floating  population  always  residing  upon  their 
waters.  The  same  may  be  said  of  many  of  our  navigable 
rivers. 

Equally  open  to  pollution  are  only  too  many  of  the  gather- 
ing grounds  of  our  public  supplies.  There  can  be  no  excuse 
for  the  delivery  to  the  distributing  mains  of  water  drained 
from  a catchment  area  on  which  are  situate  villages  and  other 
aggregations  of  populations,  with  their  varying  methods  of 
excrement  disposal,  such  as  midden  privies,  cesspools,  and 
even  sewerage  systems,  inclusive  of  direct  disposal  of  crude 
sewage  on  land  draining  to  the  storage  or  service  reservoirs. 
Yet  such  things  are  happening  to-day  in  our  land.  We  find 
such  other  elements  as  churchyard  drainings,  heavily  manured 
fields  with  natural  drainage  to  the  water  conduits,  and  the 
like.  To  my  mind,  all  gathering  grounds  should  be  freed 
from  anything  worse  than  the  mere  droppings  of  pastured 
animals,  since  whilst  we  permit  manure,  often  of  human 
origin,  to  be  deposited  within  the  catchment  area,  and  excre- 
ment disposal  such  as  is  incidental  to  populations  in  vil- 
lages, farmsteads,  and  so  on,  to  persist  in  positions  whence 
they  assail  the  purity  of  our  drinking  water,  we  wilfully  court 
disaster.  Where  public  supplies  are  in  the  hands  of  corporate 
sanitary  bodies  the  question  of  gathering  grounds  is  made 


easier  than  where  companies  are  in  possession  of  the  works. 
And  forthisand  many  other  cogentreasons,  Iwouldsee  the  way 
made  smoother  for  enabling  sanitary  authorities  to  purchase 
such  works.  At  present,  Section  52  of  the  Public  Health  Act, 
1875,  is  so  encumbered  as  to  be  virtually  a dead  letter  for  the 
purpose  of  freeing  sanitary  bodies  from  the  necessity  of  taking 
water  at  the  hands  of  any  company  that  may  chance  to  have 
rights  of  supply  in  their  district. 

Altogether,  apart  from  the  question  of  pollution  of  water 
services  by  visible  media,  there  is  the  important  considera- 
tion of  the  construction  and  method  of  laying  water  mains, 
especially  where  they  come  in  close  proximity  to  sewers.  I 
would  see  much  greater  care  bestowed  on  these  matters  than 
is  seen  by  the  pages  of  this  report  to  have  been  the  case  in  too 
many  instances.  Badly  jointed  mains  may  well  become  the 
receptacles  of  any  filth  that  may  happen  to  be  in  the  neigh- 
bourhood, and  it  is  well  known  that  water  mains,  even  when 
“ running  full,”  are  able  to  take  up  extraneous  matters  by  in- 
suction. Where,  then,  sewers  are  placed  close  to  mains,  or 
the  reverse  happens,  the  most  exceeding  care  should  be  be- 
stowed on  every  detail  to  secure  that  the  water  shall  be  free 
from  the  possibility  of  sucking  up  the  leaking  contents  of 
the  sewers.  When  sewers  are  laid  at  a higher  level  than 
water  pipes  this  care  will  have  to  be  correspondingly  still 
greater,  not  only  in  the  first  laying  of  the  pipes,  but  in  the 
maintenance  of  the  plant.  The  relation  of  sewage  to  water 
used  for  domestic  purposes  does  not,  however,  cease  when 
the  sewers  have  been  properly  laid  and  egress  of  their  con- 
tents underground  prevented  in  the  proximity  of  water 
mains.  There  is  the  factor  of  disposal  of  the  sewage  to  which 
I have  already  referred. 

Before  I leave  the  subject  of  water  mains,  let  me  say  that  I 
would  like  to  see  all  ball  hydrants  done  away  with.  They 
have  more  than  once  been  seen  to  be  associated  with  preva- 
lence of  typhoid  fever  in  districts  served  by  them,  and  they 
would,  to  say  the  least,  seem  to  be  a danger  to  the  purity  of 
the  water,  even  if  by  no  worse  than  road  detritus,  but,  as  we 
know,  at  times  also  by  the  contents  of  ashpits,  privies,  mid- 
dens, and  the  like. 

In  the  matter  of  filtration  I am  much  afraid  we  come  off 
very  far  short  of  that  point  of  perfection  to  which  it  were  well 
that  we  should  attain.  The  theory  now  advanced  concerning 
the  filtering  of  drinking  water,  which  eats  at  the  very  heart 
of  our  preconceived  notions  as  to  the  treatment  to  which  our 
filter  beds  should  be  subjected,  has  also  brought  with  it  the 
statement  of  the  only  position  which  it  is  safe  to  adopt,  if  we 
are  to  be  free  from  the  danger  of  recurring  outbreaks  of 
typhoid  fever  by  reason  of  our  water  supply  becoming  pol- 
luted in  a manner  not  to  be  rendered  harmless  by  our  pre- 
vailing methods  of  filtration.  To  such  of  my  readers  as 
have  not  studied  the  paper  of  Professor  R.  Koch  on  Water 
Filtration  and  Cholera,^  I would  say  do  so  ; and  I would  fur- 
ther lay  stress  on  the  rules  which  are  therein  laid  down  for 
the  frequent  and  regular  bacteriological  examination  of  water 
from  each  separate  filtering  basin  and  before  the  water  has 
been  allowed  to  pass  into  the  general  storage  reservoir,  as 
also  to  the  rule  as  to  the  construction  of  the  filter  beds  in 
such  manner  that  improperly  filtered  water  can  be  at  once  re- 
moved, not  being  allowed  to  mix  with  the  other  water  to  be 
delivered  to  the  distributing  mains. 

I have  previously  stated  the  rate  and  quality  of  the  filtra- 
tion which  Professor  Koch  would  see  universally  adopted, 
and  I need  not  here  further  pursue  the  matters  ; but  I could 
wish  to  see  our  water  companies  and  corporations  appointing 
as  their  chief  engineers  men  of  standing  in  regard  of  bacteri- 
ology as  applied  to  the  examination  of  water.  Much  as  I 
would  like  to  dwell  upon  this  important  portion  of  my  subject 
I must  hasten  on,  leaving  my  readers  to  further  study  the 
current  literature  if  they  feel  interested  in  the  questions  at 
issue. 

Wateb  Supplies  to  Daley  Fabms,  Cowsheds,  Etc. 

This  is  a matter  of  vital  importance  that  cannot  be  well 
overlooked.  The  question  of  the  water  supplied  to  milch 
cattle  by  no  means  receives  the  attention  which  it  un- 
doubtedly deserves.  It  would  seem  to  be  the  commonly  ac- 


I Professor  B.  Kocli  on  Cholera.  Translated  by  Geo.  Duncan,  M.A. 
Douglas,  Edinburgh,  1894. 
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cepted  idea  that  cattle  may  with  impunity  be  allowed  to 
drink  of  any  and  every  kind  of  water.  It  is  not  so.  Evidence 
testifies  to  the  contrary. 

Mr.  Shirley  Murphy  has  stated,  in  a paper  in  the  Prac- 
titioner in  1889,  that  he  would  like  to  see  the  drinking  water 
of  cows  outside  cowsheds  from  ponds  fed  by  springs  and 
fenced  round  to  prevent  fouling.  So,  too,  I would  wish  to 
see  care  paid  to  the  purity  of  the  water  with  which  cows  are 
regaled,  alike  in  the  pasture  and  the  cowshed.  Indeed,  the 
water  furnished  to  housed  cows  is  in  need  of  much  more 
careful  supervision  than  is  carried  on.  The  cases  which 
appear  in  my  summary  tables  in  which  water  polluted  milk 
has  played  a part  in  the  dissemination  of  typhoid  fever  speak 
of  the  want  of  ordinary  attention  to  the  necessities  of  the 
case.  The  water  supply  of  many  of  our  country  farmsteads 
is  a disgrace  to  the  land  and  a constant  menace  to  the  milk 
trade.  But  this  is  only  one  point  in  which  much  still  remains 
to  be  done  in  the  way  of  securing  our  milk  from  the  potency 
of  harm  which  frequently  attaches  to  it,  and  must  form  the 
subject  of  another  paper,  seeing  that  the  specific  pollution 
of  cans,  milk,  and  other  dairying  plant  and  produce  by  fever- 
contaminated  water  is  but  one  phase  of  the  dangers  to  which 
milk  is  exposed.  Suflice  it  that  the  exercise  of  a minute 
inspection  of  our  dairy  farms  and  cowsheds  and  milk  shops 
is  called  for,  and  much  more  needs  to  be  accomplished  by 
our  health  officers  and  nuisance  inspectors  in  the  future  than 
has  been  done  in  the  past.  Regulations  have  of  late  years 
been  increasingly  brought  to  the  notice  of  sanitary  bodies, 
but  their  adoption,  and  especially  their  uniform  enforcement, 
have  not  been  correspondingly  in  evidence.  The  relation  of 
the  milk  trade  to  the  public  health  is  too  intimate  to  admit 
of  any  half-heartedness  in  the  method  of  control  of  the  vary- 
ing businesses  connected  with  it  in  so  far  as  the  health  of 
the  community  is  afiTected  or  is  at  all  likely  to  be  aflTected. 

Conclusion. 

My  task  is  now  all  but  finished,  imperfect  though  it  be  ; 
but  if  it  serve  to  impress  upon  our  health  bodies  and  the 
community  the  lessons  which  may  be  learned  from  the  his- 
tory of  waterborne  typhoid  fever  in  our  country,  and  if  the 
lessons  so  taught  bear  fruit  in  the  direction  of  added  care  to 
the  important  matter  of  water  supplies,  then  my  task  will 
not  have  been  undertaken  in  vain.  But  it  cannot  be  too 
strongly  pressed  home  that  the  future  exemption  from  the 
disease  much  depends  on  the  attitude  of  the  people  towards 
matters  sanitary,  since  public  bodies  of  whatever  nature  are 
after  all  but  the  embodiment  in  brief  of  the  public  whom 
they  represent.  It  is  undeniable  that  the  public  ear  needs 
to  be  caught  before  any  reforms  can  be  carried  out ; and  in 
matters  affecting  the  health  of  the  community  the  people 
need  to  be  educated  in  no  small  degree,  especially  having 
regard  to  the  fact  that  the  public  purse-strings  are  involved. 
If  there  be  one  point  upon  which  misconception  arises  more 
than  another,  it  is  the  supposition  that  money  is  wasted  when 
it  is  spent  on  sanitary  reforms  which  are  not  clearly  indi- 
cated by  the  advent  of  absolute  disaster  as  a consequence  of 
their  previous  neglect.  The  lesson  has  still  to  be  widely 
learned  that  the  remedy  of  sanitary  deficiencies,  the  provision 
of  pure  water,  proper  methods  of  excrement  removal  and 
disposal,  and  the  adoption  of  all  practicable  means  for  the 
prevention  and  stay  of  infectious  diseases,  are  among  the 
most  sound  investments  which  can  be  made  by  the  individual 
and  thecommunity.  When  any  nuisance  touches  the  welfare 
of  any  one  person  or  household  an  outcry  is  at  once  made 
until  the  matter  is  settled  ; but  where  the  health,  and  there- 
fore the  happiness,  of  a town  is  not  seriously  threatened  in  a 
visible  form,  but  is  nevertheless  endangered  by  the  neglect 
to  provide  that  which  experience  has  shown  to  be  essential 
to  actual  freedom  from  possible  harm,  then  it  is  that  the  rate- 
payers often  rise  and  protest  against  the  expenditure  of  pub- 
lic moneys  on  a ma,tter  of  “ possible”  concern  for  their  health. 
But  although  this  is  so,  still  to  some  extent  there  can  be  no 
denying  the  fact  that  the  people  of  England  are  awaking  to 
some  sense  of  their  obligation  to  the  advance  of  sanitary 
science  for  their  present  comparative  exemption  from  the 
ravages  of  those  diseases  of  a preventable  nature  from 
which  our  country  has  sufifered  in  time  past. 

An  apparent  paradox  has  now  been  for  some  time  promul 
gated  to  the  efl'ect  that  cholera  in  this  country  saves  more 


lives  than  it  costs,  but  the  assertion  is  true.  All  sanitary 
measures  that  go  to  lessen  the  likelihood  of  cholera-spread 
go  also  to  lessen  the  chance  of  spread  of  diseases  which  are 
disseminated  in  like  manner  to  that  plague,  and  typhoid 
fever  is  most  certainly  one  of  those  diseases  which  are  thus 
held  in  check.  Yet  when  cholera  threatens  our  coasts,  there 
is  but  little  difficulty  in  securing  the  co-operation  of  sanitary 
bodies  and  the  public  in  carrying  out  those  measures  which 
are  thought  to  be  necessaiy.  But  it  must  be  held  in  mind 
that  cholera  and  typhoid  fever  are  scarcely  to  be  mentioned 
in  the  same  breath  for  frequency  of  occurrence  and  wideness 
of  misery  and  death  arising  therefrom.  The  latter  disease 
yearly  claims  its  thousands  of  victims  to  attack,  and  its 
hundreds  of  lives.  Not  so  cholera  nowadays  ; if  half  a 
hundred  cises  are  heard  of,  and  a dozen  deaths  are  registered, 
the  country  is  up  in  a state  of  panic,  and  the  floodgates  of 
suggestion  and  of  costly  piecemeal  activity  are  flung  wide. 
If  the  relative  importance  of  the  cost  to  the  country  year  by 
year  of  these  two  diseases  were  any  criterion  of  the  attention, 
to  be  paid  to  them,  then  we  should  have  great  hopes  of  seeing 
the  time  come  quickly  when  typhoid  fever  would  be  reckoned 
as  one  of  the  scourges  of  a past  generation ; and  its  appear- 
ance looked  upon  in  much  the  same  way  as  cholera  is  now 
regarded. 

But  there  is  to  my  mind  another  side  to  the  matter,  and 
that  is  that  if  sanitary  bodies  are  the  representatives  of  the 
public  they  are  also  the  bodies  charged  with  administering 
the  laws  relating  to  the  health  of  the  community,  and  as 
such  have  a responsibility  cast  upon  them  of  seeing  to  it  that 
the  laws  are  so  administered  as  best  to  advance  the  interests 
of  their  constituents.  To  this  end  the  State  has  sanctioned 
the  appointment  of  sanitary  advisers,  and  has  also  estab- 
lished its  own  health  department.  It  will  be  well  when  our 
sanitary  bodies  see  in  its  proper  light  the  seriousness  of 
neglecting  this  responsibility,  notwithstanding  that  the  rate- 
payers are  averse  on  general  grounds  to  the  expenditure  of 
money  on  measures  of  sanitary  improvement.  There  are 
many  ways  in  which  these  bodies  can  secure  improvement 
in  their  districts  without  overburdening  the  rates,  as,  for 
example,  by  borrowing  money  with  power  of  repayment  in  a 
number  of  years,  so  that  interest  and  capital  are  in  some 
degree  paid  by  a succeeding  generation  enjoying  the  benefits 
provided  by  their  predecessors.  I regard  the  elementary 
matters  of  pure  and  adequate  water  supply,  proper  and  suffi- 
cient sewers,  and  proper  means  of  sewage  disposal  as  essen- 
tials for  every  place  of  any  pretensions  to  the  name  of  town  ; 
whilst  many  rural  districts  possess  aggregations  of  popula- 
tion for  which  they  are  none  the  less  essential.  I would  see 
their  provision  enforced  in  all  such  places.  Sickness  is  just 
as  costly  as  cleanliness  and  much  more  disagreeable. 

There  is  now  an  additional  incentive  to  sanitaiy  authorities 
to  properly  perform  their  statutory  duties,  seeing  that  county 
councils  have  at  any  rate  got  the  power  of  calling  upon  the 
Local  Government  Board  for  inquiry  where  any  district 
authority  have  made  default  in  regard  of  their  duties  ; and 
there  can  be  no  doubt  that  the  power  is  no  slight  one,  since 
the  exercise  of  it  may  mean  exposure  to  the  public  of  the 
shortcomings  of  the  health  body,  with  possible  outlay  for 
work  which  could  have  been  the  more  economically  done  by 
degrees  when  its  necessity  was  first  pointed  out.  There  can 
be  little  doubt  that  county  councils  have  in  their  sanitary 
officials  a means  of  keeping  them  well  informed  as  to  the 
state  of  the  administrative  county,  while  the  districts  them- 
selves will  have  the  benefit  of  counsel  from  the  county 
officials.  I have  already,  in  a paper  which  appeared  in 
the  British  Medical  Journal  of  July  15th,  22nd,  and 
29th,  1893,  on  the  subject  of  extended  powers  needed  by 
county  councils,  pointed  out  the  directions  in  which  those 
bodies  could  be  made  more  useful  still  to  the  counties  which 
they  serve.  It  certainly  seems  that  they  are  becoming  alive 
to  their  position  towards  local  authorities,  and  the  stimulus 
thus  given  to  those  authorities  will  not  be  without  its  result 
on  the  healthiness  of  the  country.  The  great  lack  of  many 
of  our  county  councils  to-day  is  a medical  adviser.  The 
omission  to  appoint  such  needs  to  be  rectified. 

But  there  is  still  another  body  to  which,  after  all,  we  must 
look  for  much  that  is  to  place  our  country  on  the  basis  of 
sanitary  perfection  to  which  we  would  all  see  it  attain — 1 
refer  to  the  Local  Government  Board.  The  past  amply 
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testifies  to  the  good  work  carried  out  by  this  iState  Board  of 
Health.  The  influence  on  the  present  sanitary  position  of 
England  of  the  action  of  this  Board  has  been  most  marked. 
But  even  so,  I do  not  think  I shall  err  if  I place  the  Medi- 
cal Department  of  the  Board  in  the  foremost  position,  as 
having  contributed  to  the  advance  made  in  the  last  twenty- 
five  years.  I need  not  here  dwell  on  their  achievements.  I 
will  satisfy  myself  by  a reference  to  one  piece  of  work  under- 
taken during  the  last  two  years  under  threat  of  cholera 
invasion.  The  work  was  the  special  Cholera  Survey  of  nume- 
ous  sanitary  districts  throughout  the  country.  The  public 
press  has  amply  demonstrated  the  help  which  this  survey 
has  been  to  the  localities  visited  ; and  the  mass  of  informa- 
tion got  together  at  headquarters  as  a result  of  these  local 
visits  must  be  enormous.  My  chief  reason  for  naming  this 
matter  is  to  ask  the  questions  : Why  a “ cholera  ” survey  only  ? 
Why  not,  indeed,  a “ sanitary  ” survey  also  ? If  the  survey 
has,  as  we  know  it  has  in  many  cases,  demonstrated  the  un- 
readiness of  districts  to  resist  cholera,  why  limit  such  a use- 
ful measure  of  supervision  to  cholera  seasons,  seeing  that 
typhoid  fever  will  spread  where  cholera  can  find  a breeding 
ground  ? Is  such  a duty  to  be  left  to  county  councils,  and  if 
so  will  they  perform  it  in  a manner  likely  to  prove  generally 
useful  ? The  State  now  has  its  regular  school  inspection,  its 
periodical  workhouse  visitation,  its  biennial  public  vaccina- 
tion inspection ; why  not  its  annual,  biennial,  triennial  (or 
even  its  irregular,  but  constant)  inspection  of  sanitary  dis- 
tricts for  the  purposes  of  ascertaining  the  shortcomings  and 
the  remedial  measures  necessary  in  regard  of  the  sanitary 
state  of  our  country  ? And  this  not  alone  in  England.  Surely 
such  a Governmental  supervision  of  our  local  authorities 
would  be  a heavy  lever  in  the  hands  of  the  State  towards 
securing  uniform  cleanliness  alike  of  air,  soil,  and  water. 

However  it  be  accomplished,  certainly  it  would  seem  to  be 
of  paramount  importance  that  a country  held  up,  and  even 
holding  itself  up,  as  a pattern  in  matters  sanitary,  should 
strive  to  secure  the  prevention  of  preventable  diseases,  of 
which  class  typhoid  fever  is  typical.  It  will  undoubtedly  be 
a costly  piece  of  work,  but  the  end  in  view  more  than  justifies 
the  adoption  of  the  essential  measures. 

APPENDIX  A. 

DR.  KLEIN’S  BACTERIOLOGICAL  EXAMINATION  OF 
WORTHING  WATER,  1893. 

Methods  of  Examination. 

^Appended  to  Dr.  Theodore  I'homson’s  Report  on  the  Worthing 
Typhoid  Fever  Epidemic  of  1893.) 

The  methods  of  examination  resorted  to  were  as  follows  : 
With  the  view  of  ascertaining  the  quantity  of  micro-organ- 
isms per  cubic  centimetre  of  the  water  under  investigation, 
the  ordinary  method  of  plate  cultivations  was  employed. 
This  plan  consists  of  adding  to  nutrient  gelatine  in  a fluid 
state  a small  quantity  of  water  to  be  examined  (the  amount 
employed  varying  from  1 c.cm.  to  a fraction  thereof),  shaking 
the  mixture  so  as  to  aid  distribution  of  the  water  throughout 
the  gelatine,  and  then  pouring  the  mixture  on  plates.  These 
plates,  on  which  the  gelatine  mixture  solidifies,  are  then 
transferred  to  an  incubator,  and  maintained  at  a temperature 
of  20°  C. ; and  by  subsequent  observation  the  number  and 
nature  of  the  organisms  that  grow  on  the  gelatine  are  ascer- 
tained. 

Another  method  was  resorted  to  in  searching  for  particular 
microbes  in  water  from  a given  source,  and  for  the  following 
reasons : 

(а)  The  bacillus  coli  and  the  enteric  fever  bacillus,  when 
present  in  drinking  water,  exist  there  for  the  most  part  in 
relatively  small  proportion.  Thus,  if  only  a small  quantity 
of  water,  such  as  1 c.cm.,  be  examined,  it  is  likely  that  the 
organism,  sparingly  present  in  the  total  bulk  of  water,  may 
not  be  present  in  a small  sample,  although  present  in  a larger 
bulk. 

(б)  If  the  number  of  other  micro-organisms  amount  to 
several  hundreds  or  more  per  c.cm. — and  this  is  usually  the 
case  when  water  is  unfiltered — there  is  risk  that  the  numerous 
colonies  of  these  may  on  plate  cultures  obscure  and  prevent 
recognition  of  scantily  present  bacillus  coli  or  enteric  fever 
bacillus. 


(c)  One  of  the  bacteria  most  frequently  found  in  water  is 
the  bacillus  fluorescens  liquescens,  which  grows  much  more 
rapidly  than  either  the  bacillus  coli  or  the  enteric  fever 
bacillus,  and  liquefies  gelatine  very  quickly.  Abundance  of 
the  first-named  bacillus  in  the  water  under  examination 
would  accordingly,  by  liquefaction  of  the  gelatine  mixture, 
tend  to  prevent  detection  of  either  of  the  last-named  bacilli. 
With  the  view,  therefore,  of  overcoming  these  difficulties 
the  following  means  were  adopted  : 

1.  A considerable  bulk  ofwater(from  1,500  to  2 500  c.cm.)  was 
submitted  to  examination.  For  this  purpose  the  quantity  to 
be  examined  was  passed  through  a sterile  Berkefeld  filter, 
which  retained  on  its  outer  surface  all  or  nearly  all  the  par- 
ticulate matter  contained  in  the  water.  The  matter  thus  re- 
tained on  this  outer  surface  was  then  brushed  with  a sterile 
brush  into  20  c.cm.  of  sterilised  water  and  mixed  therewith. 
Of  this  mixture  1 c.cm.  was  added  to  each  of  a series  of  gela- 
tine plates  and  broth  tubes.^  Accordingly  these  tubes  and 
plates  contained  all  or  nearly  all  the  particulate  matter  of  the 
total  quantity  of  water  selected  for  examination. 

2.  To  prevent  obscuring  of  the  bacillus  coli  or  the  bacillus 
of  enteric  fever  by  other  organisms  that  grow  more  rapidly 
than  they,  or  that  soon  liquefy  the  gelatine,  a small  quantity 
of  phenol  was  added  to  the  culture  media.  For  this  purpose 
a 5 per  cent,  watery  solution  of  phenol  was  used,  and  this 
solution  was  added  to  the  culture  media  in  the  proportion  of 
1 of  the  former  to  100  of  the  latter.  The  added  phenol,  which 
does  not  interfere  in  any  way  with  the  growth  and  multiplica- 
tion of  the  bacillus  coli  or  of  the  bacillus  of  enteric  fever, 
exerts  a marked  inhibitory  effect  on  such  water  bacteria  as 
bacillus  fluorescens  liquescens,  the  proteus  vulgaris,  and 
others ; and,  by  retardation  or  suppression  in  this  way  of 
growth  of  these  latter  organisms,  better  opportunity  is 
afforded  of  detecting  in  waters  examined  the  presence  of  the 
bacillus  coli  or  of  the  bacillus  of  enteric  fever. 

The  gelatine  plate  and  broth  tube  cultures  thus  prepared 
were  incubated  at  a temperature  of  20°  G.  and  of  37°  G.  re- 
spectively. From  growths  of  the  bacillus  coli  or  the  enteric 
fever  bacillus  obtained  in  these  ways  subcultures  were  made 
in  the  ordinary  manner. 

Features  characteristic  of  Bacillus  Coli  and  of  the  Enteric  Fever 
Bacillus. 


Bacillus  Coll. 

Enteric  Fever  Bacillus. 

Shorter  and  less  mobile  than  the 
enteric  fever  bacillus. 

Forms  gas  bubbles  in  gelatine  shake 
culture. 

Curdles  milk  in  1 to  2 days  at  37°  C. 

If  grown  in  broth  for  several  days 
forms  indol.  - 

Longer  and  more  mobile  than  the 
bacillus  coli. 

Does  not  form  gas  bubbles  in  gela- 
tine shake  culture. 

'oes  not  curdle  milk. 

Gives  no  indol  reaction  when  grown 
in  broth. 

The  above  tabular  statement  embodies  the  chief  distinctive 

features  of  the  bacillus  coli  and  the  enteric  fever  bacillus, 
derived  respectively  from  the  contents  of  the  healthy  human 
intestine  and  from  the  tissues  of  enteric  fever.  Other  points 
are  as  follows : In  gelatine  stab  culture  and  in  gelatine 
surface  cultures  these  bacilli  are  alike  in  general  appearance 
save  in  two  respects,  namely,  (a)  that  the  bacillus  coli  grows 
faster  than  the  enteric  fever  bacillus,  and  (6)  that  in  gelatine 
stab  culture  the  former  organism  forms  on  the  upper  surface 
of  the  gelatine  a larger  plate-like  growth  than  does  the  latter. 
On  gelatine  plates  both  organisms  form  on  the  surface  of  the 
culture  medium  colonies  which  present  the  appearance  of 
flat,  crenated,  or  irregularly  outlined  patches,  thinner  at  the 
periphery  than  at  the  centre,  translucent  by  transmitted 
light,  greyish  by  reflected  light ; while  colonies  of  both 
organisms,  growing  beneath  the  surface  and  embedded  in  the 
gelatine,  are  rounder  than  surface  colonies,  and  appear  of  a 
brownish  colour  by  transmitted  light.  Neither  organism 
liquefies  gelatine.  Their  growth  on  agar  and  on  potato 
aftbrds  no  definitely  distinctive  feature  ; although,  as  a rule, 
the  bacillus  coli  forms  on  potato  a brownish  growth,  while 
the  bacillus  of  enteric  fever  forms  on  the  same  medium  a 
colourless  growth. 


^ Beef  broth  ; alkaline  ; with  1 per  cent,  peptone  and  1 per  cent,  salt 
added.  , 
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